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Stand Federal side by side— 
with other makes ^compare 
their modem design-look up 
the mileage re^rds'investigate 
die cost per mile or per ton 
or per packager weigh die ad 1 
vantages of quick, adequate 
service facilities thnjout the 
world and there's but one ecott 
omical answer to yourdelivery 
problem and thats FEDERAL 
Trucks. 

(i^lFEOERAI-. 

'Means Another Satisfied ‘User 
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Ball-Bearings Help Stop Friction’s Drain 
on the Profits of Your Plant 


7HEREVER plain-baring line-shaft equip* 
VV ment i» used friction la constantly extract¬ 
ing it* heavy toll in power low, bearing wear 
and destruction, and forced idleness of both 
machines and men. These drains on the profits 
of industry are enormous, the power loss alone 
amounting to a considerable item. 

Skayef self-aligning ball-bearing hangers prevent 
approximately 60 per cent of the power loss in 
line shafting and are not subject to heating and 
wear which enforce shutdowns for bearing ad¬ 
justments and replacements. 

Even shaft deflections and vibration cannot 


affect the free running qualities of the HKF 
marked self-aligning ball bearings used in Skayef 
hangers, for this type of bearing has the exclu¬ 
sive inherent ability of compensating automatic¬ 
ally for shaft mis-allgnment. As friction is re¬ 
duced to a minimum and as dust and grit cannot 
enter the sealed bearing housings, no appreciable 
wear of the hard steel balls and races occurs. 
Lubricant cannot escape from the sealed hous¬ 
ings onto the floor, belts and goods in process 
of manufacture, and need be applied only at 
infrequent Intervals 

Let our engineers co-operate in planning a 
changeover to ball-bearing equipment. 


Stock-Carrying Agents in All Principal Cities 



■ALL 

BEARINGS 

The Highest Expression 
of the Bearing Principle 





The world wide use of Crane products 
under varying conditions for upwards 
of sixty-seven years, is an indication of 
the universal acceptance and approval of 
Crane standards of design and quality 
Since 1855, Crane engineers and de¬ 
signers have labored to promote the 
progress of the various industries and 
arts which Crane products serve The 
Crane name on valves, fittings and 


piping specialties used in industrial 
installations, has became the mark of 
uniform and dependable quality 
Thu prestige extends to Crane sanitation 
and heating fixtures for the home Meet¬ 
ing the needs of smaller dwellings. Crane 
equipment also satisfies the exacting 
requirements of great town and country 
houses, huge apartment buildings and 
luxurious hotels and clubs 


C R A N E 

GENERAL OCyiCCS CRANE BUIUMNd INS MICHIGAN AVX CHICAGO 
Bnmtku and StUt Q/k*t in On* thmJnJ and TUrtyjm Cttttt 
AWwW&Wtfiuww CA**r», Ntw Ytrk JtkattcCtty 
Wwkt CMtagy, BrUftftri Q h —wy tad Tnm* 
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MICARTA 

Solves a Thousand Problems 


Manufacturers who are still making use of materials that 
meet their needs with only indifferent success should read 
this—and should investigate Micarta. 

This remarkable, unusual material has already solved many 
problems where properties in heretofore unobtainable combi¬ 
nation were required. 

Micarta machines easily and accurately. It is insolu¬ 
ble in alcohol, bent me, turpentine, hot water, and oil — 
as well as all other ordinary solvents. It is a non-con¬ 
ductor of electricity. It takes a wonderful polish. It 
resists wear surprisingly. It is as strong as good cast 
iron. It can be formed into many shapes. 

Micarta is not a substitute—-it is a better material. It does 
a better job, and it deserves your thoughtful consideration. 

It is probably the material for which you have been search¬ 
ing, for it has already solved a t housand material problems 
that were previously unanswered. 

Just write to the nearest Wettinghouse office. 


WBSTXNGHOUSB BLBCTMC « UANUTACTUUNQ COSIP ANY 
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Trapping the Burgla* 

Clever Devices Put Forward by Inventive Genius lor Catching the Prowler nt His fycvrlL 

- By Edward H. $mt* 


B AHIA In 1868, HU Highness, the 
Duke of Brunswick, bind a valet 
A* was hU custom, the deposed 
Charles Frederick Augustus William 
exercised both care and caution In 

-the choice of thU new body servant 

He spent ninny weeks over the problem 
finally settled upon one, Bbuw, a Britisher who bad 
apparently served several noble English houses and 
route away with the most alow Inf testimonials, 
all of whlcb the ducal German had examined 
with anxious eyes. Shaw arrived In April, c 
to terms with his new master and was Inst a lie 
The circumspection with which the dub 
moved was natural On his dethronement I 
188ft he had removed to a (treat old house l 
Paris, carrying with him a treasure of about 
three million dollars in Jewels and gold Hi 
collection was famous and the refugee prince 
understood that he and his board were ths 
objectives of constant plots among Kuro- 
pean crooks. Accordingly, his Paris house 
was most strangely and marvelously 
flttad with defenses In the nature of apo¬ 
dal locks and holts. Iron doors, watchmen I 
and alarm contrivances. Every European 
Inventor of new kinds of untl-burglur de- 
vices found a reudj customer In the duke, Kt *? 
and certainly no house on the continent ■ 



muck pert. hM tttf-ttto *■?'«**»* «p* 


Months passed without result sod Shaw was thinking 
of resigning trad returning to London. On Oeoeaobsr 
», 1888, however, ths unexpected tsrrttotosaa of 
•vary map played tats his bands. Ths qwmfew 
Charles Frederic* Augustas, ate, had deride S to 
five a certain lady a few jewels for Christmas 
and had gammoned g Jeweller to consult with Mm 
about potting the geos into free* remaps. 
Preparatory to the goldsmith's arrival, ne 
dulse opened hie va*H and tho door of ths 
aafe TbMi be sat about, chafing and wait¬ 
ing. An accident hid befallen the-jewaHar 
and be did Mt appear After faming for 
an hour, the duke Importantly closed and 
locked the vault door without haring 
taken the trouble to reckiee the door of 
the safe and put his sat-gun* and alarms 
into burinees order 8o hr quit the bones, 
, . leaving a csuetlc message for the Jeweller 

u who was to be commanded to return that 


could show curious and Ingenious defenses Shaw, of course, seised tho golden op¬ 
to match those to be found in the ducal quarters. valet promptly opened the vault door and behold tbs porttmlty, opened tbs locks of tbs vault door, filled hie 

The store of Jewels whs kept In a huge Iron safe of fearsome aspect of tho soft. Mot only we* It protected pockets with what seemed most readily salable of the 

French or Genimn manufacture, which stood In s spe- by the batteries of shooting Irons, be found to his enr- duke's treasures and (tod. But he wag Indiscreet 

dally constructed above opening from the ducal bed- prise, but tt was efeetrieatty wired, surely ths Bret enough to Writs tetters and happily was arrested st 

room—s retreat which might now be called a vault, strong-box In Burope to bp so equipped. Boulogne with the duke's diamonds ih his pockets. 

This alcove was closed with a heavy Iron door fitted This wiring was mere ritlW* plsy compered to mod- I choose tbs tsls of Hit Hl ghaws of Brunswick to 
with padlock* of intricate design Once this door wss era Installations of ths type. It Is, however, for more open this eccewt of meehentamT hy which men have, 

got open, there stood the vast sate, again locked with than one reason, worth attention. The electric wins sought to catch burglars because It reflects the trirast- 

a series of contrivances and—what Is of particular in- on the duke's safe led to hells la various part* of the Hon from primitive arrangements of this sort to mod- 

tersst here—defended b> not one but three set-gun house, which would beity to ciaroor ths morosnt sny em appliances. The set-guns with which he bad rigged 

arrangements. If any rash robber attempted to open one tried to force the ssfs door or temper with Its his safe were almost as old e cuntrtriuee as firearms 

the door of the safe without the proper keys and the lock*. This was a revolutionary Idea and the only part tbemeelvaa, the electric wires were gad are as modem 

secret of handling them so as not to re less* the of the duke's defenses wtfh which the burglar had not as anything save ths wireless. 

triggers, he was certain to receive the fire of these been familiar from the beginning. In this generation we hardly think of a burglar alarm 

formidable batteries of revolvers and slug guns— Just how far beyond the Imagtnatton of mat the or thief trap without electricity Ohce meneouM not 
enough to dispatch an elephant electric bell was at this time may he seen from the Imagine such device* as made effective save by mesas 

No one but tlie duke himself had the keys and only experiences trf Mr Edwin Holmes, the originator of the of gunpowder. But the man trap Is, of count, much 

lie understood the complete Intricacies of his defense*, well known central office burglar alarm system which older than either electricity or explosives. Primitive 

As a rule, he permitted no one else to be present In his bean his name. Holmes’s device was originally no African tribes us* pitfall* and wans against their 

bedroom when lie opened tho doors of the vault and more than a mechanism by which an alarm bell was enemies In battle and against Invasion by thlevss of 

safe, as bo did at Intervals, either to gloat over his sounded In the bedroom of the user or in seme other their viltags* and cultivated lands. No doubt, such 

treasures with mlaerly emotion or to display some of part of the house distant from ths door or window tricks were first employed back In pqlfiHHile times In 

hla gems to friends or to an autumnal Inamorato. being attacked by the burglar Only a few years before hunting gams. We find ths modem *pp U«-tiQ i« of 

Such precautions had ancceeded for more than 80 the episode of the Duke of Brunswick, Mr Holme* had these savage Ideas la pitfalls which hare hew employed 

years. There had been plots and attempts without law forced to go abont In Boston and New York with against poacher* In Burope and In this country within 

number. Including one abortive attack on 
the duke’s life, which he Interpreted as 
an effort to get at hts posse s sions. Now, 
however, lie bad himself opened ths way 
to hla hoard. Shaw, the new valet, was 
a notable British professional burglar 
His references had all been forged and the 
hyper-cautious Brunswick prince had 
fallen he fore a trick which still succeed* 

In putting criminals Into the households 
of the rich 

Shaw put In the first few months of his 
service getting the confidence of his mas¬ 
ter, a thing not too lightly accomplished 
But once the fugitive princeling had been 
well beguiled, he trusted Shaw even to the 
attest of admitting that he actually 
owned some Jewelry and that tt was some¬ 
where about the house. Urn servant had, A hemewafie set-gon far garage are, which wsoU «***** 

to he sure, discovered the Iron door of the upon tfiehr—*—*• - 

vault on ble first day In the bona*, ob¬ 
viously hidden ae It was behind heavy velvet p or t t erm a miniature model of his 
near the head of the bed. 

The new valet seised the first opportgnlty for ex¬ 
amination. When his master had goes out end the 
other s erv an ts were elsewhere, he “Strew set* the poc- 
Here* end Inspect ad the locks of the vault door. Two 
of them, he saw, could be picked without great dif¬ 
ficulty ns utter was of a well known make and be 
consequently anticipated ease In fcrocurtug Its buy 
through one federate*. ThU Job was shortly sera®- 
pitshed, and the next time the duke left the boxes Ma 



mten>jn€ in 

that distnrMng a switch at see print 

ben riftMfed e l iwwhe ra . No <*s wWMbriiare>*m ' j 

Mar results a'HtHe'iatsr 

sucks ar-* r**5****ti 

Mr ©U v*:et and burglar. fettered ft. 
tbs dxke , « vault with a era** of defeat BecoWf*t#'i 
to tbs safe door, ririrt'mnagfc. Abe, he are* un.wprtf •( 




In the days of teals XIV of Franca, 
one of the royal safes was equipped with 
a bomb, arranged to explode In Care the 
atrnafrbox were forced open. tfhhxppUy 
It Mew up a trusted servant Instead of 
g burglar Accident* of tbt* Met ha Vs 
gradually discouraged th* tt** Of the set- 
Wfc which used to be primed behind the 
door of many ah humble chicken com 
and good* cellar. I reran mu* an tod- 
de*t from my own barhood. A farmer to 

zanjtos&vjft 

depredation* Mr means of a loaded shot- 

SSgSSSSfc 
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S&^toteK wJth tSrtr 

^MMMBtal b»be**. pftjteMy bnttt & pyramid 

«nh an a» to tfca ukic emaMentte* oC protoctin* bn 
fttilltlaqAa step m* 4 toft of hts twnl 

TftW MAtek IMraato IwfeiaM—«nfl tolled The rock- 
Jte« tonlM of later fetes*, bow id much dlscusesd, 
ptf the avMooce of this, fnr they were not monuments 
•t ell tot softs of atone, built to deceive and defy 
robbers. And wltnaaa the Iron? that only the crypt of 
the worthleea Tatsakbamm eecaped, while all about 
Wat the two-toned Jackala murdered the deep and 
spollseS the iwMquarics of IHuatriou* treat Pharaoh* 

At elVUIaatlon advanced and knowledge of sew prtn- 
ctptoa aad forcea came to men, all Is turn were applied 
to the problem of defeatto* the thief—particularly the 
burytar Every mechanical system haa been need for 
tMt p ur pose. In Ha day ateum waa applied to the taak 
Ekpioatvaa aad electricity have already been mentioned 
It la a fact, a* wlteamed by vartoua appllcatloni to tba 
patent office, that Inventora are buay today at wlreteea 

Tba ponraalvtoess of this problem la the mind* of 
tomtom of every period |s only parallelled by tho 
pe w dat e n c e of the robber Anv man poaventnt the 
dlvjne patience to run through the taaette of patent! 
tor toe hut SO yean, let ua eay, would be appalled by 
the number and variety of antl-burflar device* He 
would to convulsed with laughter at many of the Mated 
davlcee and * tunned by the Ingenuity aad Intricacy of 
many othera A few sample* win reveal enough 
home yearn am an inventor invaded the office of one 
of the lavgeet burglar alarm companies and presented 
bta Invention It waa a glided or nlrkelled affair of 
natal, very like a hunting-cage watch and designed to 
be hung on a chain and slipped Into the test pot feet 
opposite that containing the watch Imth the timepiece 
and tola mechanism being attached to tho same chain 
at opposite ends Inside this metal contraption naa 
a mall blank cartridge held against a plunger and 
trigger arrangement If a pickpocket took hold of the 
chain and tried to lift the watch off sent the cartridge 
with a loud bong Being enclosed In the metal case 
toe exploding ponder waa not expected to set the usee 
ablate, but cue wonders what might have happened to 
the nervous gentlaman who reached Into the wrong 
pocket tor his watch or what riots might have hap¬ 
pened on crowded subway trains when some “dip" got 
to work 

Another Inventor developed a little mechanism baaed 

5 the cap tiring sticks used by children on the Fourth 
Inly, with the difference that Ms cap shooter used 
gyt spring and trigger flrer A cord waa run from the 
door knob to one end of tba little device Another cord 
connected the off end of the cap flrer with the wall 
If anyone opened the door there waa an explosion saf- 
fldent to frighten awar any burglar Ignorant enough 
not to know about the tov 
When I whs much younger an Inventor In the Middle 
West persuaded a local banker that be was In great 
danger of being robbed by bold np men, with the result 
that a number of special trap doors were cut into the 
floor of toe bank Just before the tellers* cages If a 
hold-up man entered the taller merely touched a hat ton 
and the floor yawned beneath the mbber letting him 
down Into a beaament, where he could be captured at 
leisure, unhappily, the mechanism went awry one 
buoy Saturday morning with the dire result that tour 
valued depositors scooted Into the oubliette, one of 
them sustaining a brokan leg and another some tore 
brutes Damage amts and the immediate removal of 
this in notice resulted 

VDtoto the memory of moat of us, the principle of 
tba Aectyts chair was experimentally applied to the 
aatogwudtog of softs and vaults, flomenne thought 
up toe Idea of (flaring metal mats all about safes 
aad than attaching both them mats and the safe itself 
to a high voltage electric Ught circuit Woe unto the 



burglar who trod span those 
mats and touched that safe 
BMt ah arraflgemeat might 
haws served well enough 
were It not tor the trlOlnc 
obstacles of the law and 
human fallibility There hap¬ 
pens to be no authority la 
the books for the private 
electrocution of safe crack¬ 
ers, and bank employees will 
forget to turn off the 

i Another extremely deadly set gun of the sawed off shotgun type 

will neglect to dose wtodowd md enter clinks This Invention pn.\«<l to lie n de\lcc iitlnilm 

woo, In fact, what happened tfl u small bank where.tills which would Jlggh Hit rw-elv.r boo 

rash plan was tried. Forttmfltely the current was nut lupl.llv In tune ant window or door loc 

•trim* enough to kill the tor# tful cashier In the- night thus Hushing to the rem 

To go Into the matter of the alarms which have been message that n liiiigliir wuh on the pi 

devised to keep thieves and burglars out of private htllo girl had to do was to summon 

houses and apartments would be to write a catalogue this not slmplkltv and effectiveness 

Catches on doom and windows which set off* gangh bv purest beautv ' It was—until tbe alur 

mechanical means are be. hups tbe commonest fevery friend wlrnt would happen If u burgle 

inventive bov has fltted hi*. fathers limns* with, some- Another und more dramatic Inc Id. 
thing of the noit. Strings and cords stretilied. niross happened to the suae offlrinl A vet 

rooms and speitures at night for the* fumbling tori and man came In with a hurglar alunn 

hands of tbe burglar In the* dmk have been almost the central tnstnnuent was a aeries 

as numerous. When tombed by on Intruder smh lines almost titled with liquid In which lion 

releaied a triggeror pulleil .at un electrh plug thereby ti\,u l>\ u copier wire Lle.lri.ul es.nl 

setting* a gong Into riolem agitation This Idea Is still „t the top and bottom of eiuli tube 

applied to aouM types of local gong alarms used In New nny „ne , lf wcre broken ,iu Ilq 


* n device utlnihahle tn-tel. phones 
III. rwslv.r hook up and down 
In.low or door lock were dispirited 
ishlng to the central operator the 
Inr wus cm the ]iretulses AM the 
was to summon the police Was 
md effectiveness to the point of 



Inside and entsMe views of a pocket equipped with 
Ua latest device for keeping out the prying pick- 
poekef* Angers. The owner of the pocket gets in 
by pulling toe string latch, as shown -at the left 

Y.rk Citj Devices tor r« locking windows and doors 
cartridge exploders rocket them whistle blow.is ole. 
trifled couniHsi screen* for suainier use wlan windows 
are open and manv othees needs to Is* noted \ean- 
ago 1 kuw a house equlpisd with sn nuloniiitl. lump 
lighting system All the gas Jets were rigged with pilot 
flames which burned veiv illmlj all night If anv 
burglar ojienesl n dom or lifted n window the « twins 
of the lampa were pulled l.v a mechanical contraption 
of wires and imllevs, with ihe result that Ihe lights 
flared up Later I saw tins Ides adapted to electric 
lighting 

Tbe weaknesses of all these plans are at once ap¬ 
parent to whoever hiu given the burglnn question 
own desultory attention Hther the mechanisms are 
more perilous to tbe user thitfl to tbe criminal or they 
are on readily defeated hv any Wormed burglar us to 
render them worse than use¬ 
less, As a result of the de¬ 
fect* which appear In all 
•loan systems and In nil else 


Another und more dramatic Incident of this, sort 
happened to the sime offlrinl A verv earnest voting 
man came In with s hurglar alarm device of which 
the nntrul Instrument whs a series of glass tuhes, 
almost titled with liquid In which Honied a cork Irons- 
tlv.d hv a coptsr wire Lle.iri.ul cunt lets were placed 
ut the top and bottom of null tube If the tulies or 
nny one of tliiiu were broken tin liquid run out and 
the coik fell t. the bottom i.miplettng Hu rireult hv 
imuns of it h hit >f .«pi**r win ond off went the atirm 
If on the otI k i hand tho phi. i took tire the heat of 
Hie ro< III w.uhl Mitlaletitlv c\| nn.l tho liquid to raise 
Hie i oi k to the t. p . f tlu tube again closing Hie i Ircult 
and giving tin alarm 

V.SI MS Mini Hie vnung nwn I VC certainly got It 
Theies no wnv to last It Is Ha ret 

Hi stun.) at the alarm onqmnv s offleer with de¬ 
fiance In his eve 

Not unless uu tut Hie whe slid the othei 

The Invent... stlfTim.l like u mun stud rone out of 
his oil Hr stood upright for n moment and then ol 
lapMsl In a dead faint When III hull been levlved he 
t.s.k his Invent!, n t. sse.1 It eontenqituouslv Into his 
sateluI und w.nt awuy without n word Zeul had 
bet raved him 

I have spoken above of Ihe |a*n.li-tent use* of explo 
slves in burglar catching device** Tlie farmers gun 
tn the hen eisvp Is ua Indicated fur ft. in nlwolete hut 
Inventors hnve latriv I won offering through the ngular 
market n speriallv designed meehnnlsm for the-shooting 
down of n.Hturnal Invaders Tills ennslsts of a simple 
mounting to la* serewe.l to I desk table window seat 
or shelf Hi tills Is ntturiiesl a short shotgun Imrrei ot 
right or ten Inebes In length designed to reerive an 
ordlnnrv Id gage sliell Behind the Isirrri Is a spring 
trlgj,. r arrungt nient whl. Ii Is to be nttu. licit to ii win 
streti tiesl iirnsea the nami md fastened either to a door 
or window, or to the eqqaselte wall the wire being 
drawn luut Hie bnirel of the gun is then aimed along 
the wire If unvone bv opening a ilia r or window 
pulla on It luring the night or If an Intmder stumbles 
against the wlrt* In Hi. dark he Is dlreellv In tlie line 
. f Are and eeituln to reel Ive the elia.ge . f shot Surfi 
i me. Ii .main Is effi.tlve of eourM onlv when the 
liuiglm l« Ignonint »f Its press nr. Its ileidlv nature 
will Iiioliatlv |. rsundc manv against It 

Sri guns have mvirth.Hss j.lavid ii druiiiullo part 
In the stories ef niinv nn American .oiiiinunltv *» 
witness, tin him <1 ( liniles Adams of (luster, Ver 
mont A manlier ,f veun. ago Hilo qnlel little emu 
mnnttv miffi red ft. in what the reporters 1. \e to call an 
i pldcinie of burglaries Shops fnetoites private houses 
and . von stables were entered nt night and even thing 
wus stolen frrm n hen cr hag of feed to half a 
mere hunts stock of clothing Th lesnl police and the 
Irate dtl/ens tried even manner f dodge but caught 
no one of Importance When special vigil* were bring 
kept or definite plans operut.d for the upprela nslon of 
tlie burglars no plans weie rolibed But as aona aa 
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Building the World’s Largest Monolith 

A Word Regarding the Far-Reaching Significance of Wilson Dam to Navigation and Industry 

By Lttteli McClung 


|Hfa MOST significant effort In construction 
undertaken by the (.ovwnincnt since build 
Inc the Panama ( anal in the monolithic 
fm.hl.mtni. of Wltae I him across the 
IcnneMwe Biter hi the foot of Muscle 
Simula In n rib wist Alabama Under 
dlreOi.n f War Uepartimut engineer* forces of men 
man. of whom are trained In dam building an pushing 
the work night and (lay on thin tlie lurgest concrete 
form In the world Wlls. n 1 >um will be nut only the 
moet in arrive atractnn of Its kind but It will be the 
greatest livdro-electrU. Installation let a.lileied 
The photograph* reproduced herewith are the first 
allowing the pngrem. of the U<n eminent * .flnrt At 
pnseot work Im In die nmln dlvlnlims lira! there 
are the look chomlier* for mitigation over the dnm at 
the north end I net bey.md these rises the slmrt non 
overflow section Across the two channels of the river 
and the Island between them <xtends the main spill 
wa> division At the south end against high banks 
stands the half finished powerhouse on which construc¬ 
tion is rapidly tiling forwaid Then driven Into the 
south banks for a quarter of a mile will be the high 
core wall 

The two locks ahmg the north side will have a lift 
of 40 feet 0 Inches each These locks like nil the other 
equipment in Wilson pnm will he electrkutlv operated 
liv curreni from the ge 


their massiveness mat 
he gained from the fnct 
thut the lock gates will 
weigh 1000 tons and 
each of tlie 63 crest 
gates will weigh 3< tons 
Orders will soon be 
plueed with large manu 
fneturei* for some of 
this machinery fir 
whhh Ci ngies* recently 
appropriated tiu 000 006 
This cost Is In addition 
to that for turbines 
generators and much of 
the other electrical 
equipment When com 
pleted Wilson Dam will 
be WO fret leng 101 


blasted oat 16 feet 
channel the cuniret* 

•toed making them Tlrtoally monolithic with tbs 
natural rock 


Throughout the length of the dam a tunnel la beta# height for work to continue 

constructed through the foundations dose to the river- high water period of- - — 1 

bed Prom this tunnel ffterh boles an drilled far 
clown into the limestone beneath 1 here Is one of those 
every 23 feet from hank to bonk of the river If up¬ 
ward pressure occurs from ' ' 


_ . . . itlraly dlvarting 

the south channel during low water, then the dame 
foundations nut here be blasted out and Concrete poor 
tag will raise this section of the structure to sulBdent 


A bascule bridge spanning the kicks at the north sod, 
will join a concrete arch bridge over the main structure 
and for the power home Tfoeee bridges will have a 
boulevard surface and wlU carry doubts tracks for 


a relief valves, taking dip the water and releasing It electric can The boulevard will be 


through pipes Into the river below And through them 
concrete will be shot down and driven under air pres¬ 
sure into any crevices through the rock, thus per¬ 


son m of the most Ink-testing work Is that on the 
great powerhouse that will be 1184 feet long The day 
the accompanying photographs were taken, workmen 
were bum tearing out the forms and revealing the ant- 
tots of the find penstocks The volumes of water that 
will surge through these penstocks to the turbine* may 
be envisioned win* one realises that each penstock is 
12 feet 4 huhes wide and 16 feet 10 Inches high There 
will be 64 of these—three to each turbine—and they 
will have a capacity of 82£00 cubic feet of water per 
second 

lour of (he 18 tnrblneg wilt have a generating ca 


tins and will lift Its 
superstructure nearlv 
126 feet above the river 
bed To bring Into ex 
1 stance such a monolith 
In a riror where the 



national highways—the Jackson Highway, from Chi¬ 
cago to New Or toons the Lee Highway from the 
Eastern Seaboard to the Pad tie Ooast and the Scenic 
Highway, from Jacksonville. Florida to Seattle, Wash¬ 
ington 

Here and there the removal of the wood forms Indi¬ 
cates tbs striking beauty and perfect uniformity of the 
work When finished, Wilson Pam will be one of the 
most beautiful structures in America Owing to the 
depth of the power pool, the waters flowing over the 
crest will be clear A magnificent system of lighting 
will be Installed and the boulevard will be swept with 
evenly distributed rajs from reflectors sunken along 
the parapet In the river below the dam especially 
built searchlights will be anchored. These fens-of 
Illumination will flood with brilliance the sheet waters 
flowing over crest and 


the turbines The Idea 
back of this spectacular 
Illumination is that the 

dsn., bring a link ta 
three highways across 
the United States will 
be visited annually by 


660000 cubic, fret a eeccnd all phase* of the work must 
be svncliremised—drilling blasting and excavating 
bringing In materials for making concrete building 


parity of TO 060 horsepower each The other 14 V1U 
develop 86,000 horsepower emh The total maxtmnm 
Installation will be for 824000 horsepower And this 


and the final pouring To consolidate these factors In 
a continuous manner requires 27 miles of railroad two 
doom lmats and barge* u number of electrical cranes 
scores of rock drills three huge crushing and mixing 
plants 80 locomotive* and more than 200 can and 


The effort Is trulv gigantic and ta i 
spec tin ulur both as to engineering 
This mar be realised when one considers tha 
Pain will contain almost three times ns much 
os the Hooeevdt Pam ta Artrona and that It will be 
81000 cubic yards larger than the Assouan Dam In 
Egypt—at present the giant among the worlds river 
barriers. 

There are few precedent* to guide the various phases 
of the work for the reason that this Is the most massive 
dam aver undertaken and hecause It Is bring built ta 
a limestone country where Assures may occur In the 
rock strata While the general priori plea of gravity- 
dam construction sre well known Wilson Dam, like 
the Panama Cans) is a problem unto Itself and ta an 


will be supplemented by the 100000 horsepower steam 
plant built by tha Government that stands to the 
banks of the river a mile below the dam 

A fine problem ta engineering and construction is 
presented ta cementing tha powerhouse forever Into the 
limestone Huffs by mssnsof s great core wall 1600 feet 
long This core wall will be as high as the dam Itself 
seven feet thick at the base and wttl taper to five foot 
at the top This Immense, toririhts water barrier, deep 
down ta the rock under the earth will for an time pre¬ 
vent any poerible seepage around the pow er house end 
of the datt 

Before Wilson Dim Is finished al 
of earth and stone wilt bote been ei 


In the corning greet* 
effort to make our swift 
er Inland waters navi 
gable Wilson Dam U 
moat significant In 
dustrial America la just 
- catch a 


r the streams. Low-banked, 

slow moving rivers like 
the lower reaches of the 
Ohio and Mississippi do not cany boats and bargee up 
Into the heart of mineral resources But their high 
tributaries and the other swift flowing streams have 
cut their chsnhelt through the great Iron and coal meas¬ 
ures of the Appalachians. There are a number of such 


As to navigation—to sav nothing of power—Wilson 
Dam marks a definite change of policy after a century 
of open-channel work, with canola, co oar swifter 
rivers. It is almost a certain tv that in tha future 
navigation sad power dome with electrically operated 
locks will completely displace oount e r-carre s t navlga 
I canals along power 
Of raft mineral re- 


The first natural enemy to he check mated is upward 
pressure—the upward thrust of any water that may 
seep under the foundations At the start, of eoursfc 
the riverbed was exhaust! velvjestod by dl amend drill¬ 
ing and hydraulic ] 


7 3 Barden, of tbs Dotted State* Army, sed . _. 

—.-■—d with him. There wnu ta the first tmoprebenstv* systam ft it 

the prejert U ooujptoted taftftWksn tat the North j - 

4M«*#** !1 fttaiawBbsr 
. . gMftSStt *» «**» ***** **"»* Mm** S ha sta 

ry l pns?bto fowiMft t fry tiftmtoris* eftftsdy sre under 

B U to have it t h ighed ds+ al ep ta e nj ter means of very high dttft, shd Govern- 

ta 
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does on thla wiu be returned to the 

corporation that leeee and use the 
power. Tbeea staggering expendi¬ 
ture* win sot eon* oat of the pocket* 
of the people. They will be fhr more 
than returned. They win be multi 
piled by the net wealth they amett 
from the mineral* by hydra-power 
through the electric furnace. And 
theee dame wlU literally make navi¬ 
gation a perpetual by-product of 
hydra-power. The significance of thla 
la almoat beyond preaant-day vision 

The lower atretebea of the devel- 
oponnt In the Tenneeeee Benin era 
folly under way Between the foot 
of Muecle Shoal* and Chattanooga 
then will be 11 concrete dams, with 
lock*—three of them power dan*. 

The largaat of theee, Wilson Dam. Is 
more than half finished. Fifteen mtlee 
above—at the termination of the 
powrr-and-narlgatlon pool—will be 
another power generator which will 
be 40 fleet high. It* pool will be 00 
mile* king. 

The next five dams will be for 
navigation alone and will range In 
height from eight to eleven feet 
Work la In progress on one of them The first ml fifty-few pent 
end the eurrey for another has been huge turWo 

mad*. Then, 83 mile* below Ohatta 

nooga, la the Hale’* Bar power diun that has been In pul our 1* 
operation for several year*. forced ujai 

In the manufacturing field Wilson Dam Is highly iwge* of r 



everything about ua la standardised 
on a basis, chiefly the duodecimal, 
that sets the else, weight and volume 
of things that we use for more often 
than we realise. It 1* the transition 
from the a) stem of machine tool* 
which are set to produce these things, 
many of which uinnot be eet other¬ 
wise without rebuilding that bulks 
large In the mind of the engineering 
world But tliese arguments the hook 
under tllsruaalon claims to have re¬ 
futed It states that many American 
manufacturers ure using the metric 
s) stem of meuKureuients today for the 
production of export urtlcles They 
have slated In some eases that the 
necessary change in standards whs 
effected without anno)once and thnt 
1lu> use of tlie metric system has so 
greatly reduced certain costs as to 
more thnn pay for Itself But In the 
last analysis the decision of whether 
the system should lie used will de¬ 
pend so the feelings of the individual, 
and tliese have not yet heen worked 
around to the point where the average 
American or Kngllslimun Is Willing 
to umke the break. 


Hi* first ef fifty-few pensto c k s - -thras to rtrk ef the eighteen turbines. One of the the world, yet the world does not 
huge turbine vests Is shown in wood forme st the right use It It la a tongue made up out of 

whole cloth, no a basis of usablltt) 

at has been In put our hack* up and resist ilionges until they are With u knowledge of It the world would become one 

forced upon us. This book contain* aver the hundred nation, for language Is a harrier IhBt beget* many wls- 

Dnra la highly iwge* of reusons, both argumentative and testimonial, understandings between jieoples who have no way to 


eet end meet diversified mineral regions In the world, seem 
Fifty mile* directly north are the second largest phot- order 
phate rock deposit* in America. Within leea than 100 ration 
mile* south ore the Warrior cool field*—the most ex- and w 


a) of the rich- favoring the adoption of this system, hut It would 


tensive end productive In the entire South Both north two after It had been adopted. ' 
and south and northeast up the river are brown hema- What remains to be done Is not 


Ute on* beyond present computation. There Is virtually the average i 


to rend beyond the opening chnpter in completely If Bo, or any other of the several machlne- 

hos- order to become convinced that the arguments are made tongues, eonld be “|>ut over” In u day, if we 

100 rational, and that the metric system la a sound one could all go to lied wiling “Good Night," or “Ikm 8olr," 

ex- and would be a most desirable thing—a generation or or whatever good night Is In Swnhlll, and wake up 

‘ 1 been adopted. ' saying "Good Morning" In Iln—and go on talking It 

l to be done Is not »o much to convince the rent of our Uvea just as wo formerly apoko our own 

on of It* desfrublllty on theoretical tongue, this would warn be a latter world to live In 

tat he should contribute hi* share to Or If we could all by (sane magic be made to talk 


e should contribute hu share 


, Incidentally, the making tlie change. This the book altempts to do, and something like thla—'“El ye 


greatest system of electric fumeees In the world la seem* to accomplish with conviction. It points oul 
ready for operation In the huge alr-nttrates plant just what seems quite possible, namely, that after two oi 
below Wilson Dem, a description of whose processes three weeks of attention to the metric system as II 
appeared In the May issue of this journal. would touch ns In our dally Uvea, we should have t 


Fleeter al klwap ov temeler ap asod ru", or If when 
we mint our train we could make sounds like this, “Uf 
ahs liogeni ut muyab el klbeger odj at tecor fas ov ade 
ragnpara In at boba ov kecab, amtt awlk nl hab ad klheg 


The variation between the primary and secondary good command of It and Its ariiitrary values. How- udae In boba ov ro"—If we could utter these noble 

power of Wilson Dam cannot now be determined. It ever, the greatest obstacle to overcome fa not mental accents, how much sweeter Ufe would he I 

depends upon whether or not storage dams are built to or temperamental, but Is Inherent In Inanimate and But folks won't. They. Including ourselves, prefer 
conserve the flood waters of winter for power uses dur- tangible things—the t^lngi th»t go to make up our to “walk In the ancient ways," as per Confucius. 

Ing the summer It Is stated that If the Government ordered and mechanically dominated live* toduv such The fact Is, another “Bo” Is being built now We 

lenses the project to Mr Henry Ford, he will build as parte of motor rant and the uniform length of a apeak It The world Is turning more and more to It as 

Immense storage basins on two tributaries of the roll of butter We live In e mechanical age when a language of business and commerce • English 

Te nne ss ee the Clinch end Powell Man has been developing a few 

riven; These streams, the contour* " l . Z .. , = ■■■ ■■ il hundreds of different tongues stnee 

Indicate, can be converted Into tor- ,, 7 71 » hundred thousand, of years. It 

age basin* by the building on them HHB | . ■ ’ Cg£ 1 >' 1 ( 'A,'; has always been a diverging move- 

of very high, but quit* narrow, con- 11 11 of’ma*rtfo 

erv with rapid, easy travel, ha* 
mixed the world* people The age 
of printing Bnd electricity has already 
mixed our language*. Id a real sense 
this process ha* been going on but a 
century, yet already there 1* a strong 
converging force In the world’s 
speech. It Is coming down before 
long, comparatively speaking, to one 
tnngue That tongue will hardly be 
exurtly English, or French—or any 
Ollier Rather will It be a mixture 
Already there Is a vast Infiltration of 
words between the lending European 
languages, and this process Is bound 
to occur even more extensively in the 
future A “struggle for existence” la 
going on between words, and the 
“fittest will survive" Nobody will 
Irnve expended any conscious gray 
matter over It or If they do it will 
have been a* vain a thing as the ef¬ 
forts of ccrtala people to guide the 
course of st)lcs In feminine wear 
nlong a rational, predetermined 
course There will be a “universal 
language," not so perfect, not so 


The next Congress win make final err with rapid, easy tre 

disposition the Muscle fibontsproj- worlds people 

eet and properties, snd perhaps printing electricity 

quickly. While many Idee* have town our languages. In 

suggested end advanced, the only this process has been going 

defodte plan actually bsfor* Congress 

Is that of Mr Ford. It include* re- converging In 

turning to th* Government, with to- speech. Is 

tenet, all the cost of Wilson Dnm snd long, comparatively speaking 

th* second greet power dam IS miles tongue tongue 

east | paying the Government $5,000,- exactly or Frencli- 

000 rash to addition and taking over oilier Bather It be a 

th* plants and properties, and agree- 

tog to manufacture complete fortil-. words between the leading 

lnsrs and sslllng them to tbs formers langauges, this process 

at net more than 8 per amt shore the to occur even more extensive 

coat of manufacture. future A “straggle for 

— ,■ .. .. . «.. « between words, 

™d Mnne staaduvnatMi “fittest win Nob 

W* Sr* to bdlgre U*vstT have expended any console 

Ska hrgunwnts of the World Metric matter over or they 

********** Oounca fit «9<re*Ni have been as vain a thing a 

voT, elSMtVnT" ■ torts certain people to g 

17***^ , uu tr *Z It mramsfsB Irttr cvarw S, M°" < n frmlnli 

tSlS along a rational, pradei 

m&Ovrntmt^n, langiinge," not *> perfect, 

refit Dm flur eeatpd quality of hu- Th* Wttssn Urn pi w hsuss and th* gnat eofsrdam from th* tenth Wak, with spillway mathematically instructed 

mm itoture which eausM re all to section to thsdlstanes nut lf wl11 not be Ro 
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phorus-depleted soil*. Till* la «M of the greatest 
fertiliser discoveries of tlie modem era a* It eUmlnatea 
the previous transportation problem* which war* aaao- 
rinted with the shipment of iilHNi|ihoni» In the (round 
rock form long dlstunrea from the mine* to the field*. 

Tlie Investigations of the Ilurenu of Plant Industry 
which led to the definite com liiHlun* that plant growth 
I* dependent nliuoKt exiluslvely on thu length of day¬ 
light to which it la exiKwed were hIko performed at 
Arlington Farm Thette Investigations have been pro- 
claimed by plunt i>utliolugl*ts to be the uiotrt Important 
dlxcnvi rice ever mode b) the Dcimrtincnt of Agriculture 

I’ncle Unin * farming silent let h are constantly on llie 
hunt for newr cereal*, forage* and gruaww adapted to 
the (toll* and clluiutlc condition* In tlila country A* 



Ig order that the dairy egtpart* etnjr he la Intimate 
touefl With enuMtoto) dairy projects, Dad* Bam acts 
as wpervUtog expert for the Grove City, Pa., creamery, 
which makes aH its product* and operate* It* factory 
e oaurdtag to method* recommended by the govern meut. 
TUapefotht of trying out under commercial condition*, 
lbs methods devtrad ha the laboratory 
hi edtatlon to the BOItvrtUe Dairy Farm, the Federal 
Dairy Dtelatcs alae operate* IS other cooperative dairy 
farms which range from fiOO to 1000 acres In slee and 
which are located aU over the dairying country Arling¬ 
ton Fann-'tb* dOO-ecr* crop and fruit proving ground* 
i rf the national government—abut* the Potomac River 
and at ooe time waa a part of the Park Cnmtu Ret*to 
owned by George Washington. Juat a* Beltaville u 


retarna which the *weet potato and trucking Industrie* 
alene have realised from the Arlington Farm expert- 
uwht* has more than repaid the Government for It* 
e*tabU*htn«at and uiHlntenanct 

From 800 to 700 varieties of apple trees, 800 varieties 
of grapes and 400 varieties of peaches Hre now being 
tested out The vegetable trial ground* frequently 
contain as many as 1200 different varieties while the 
sweet potato plots not uncommonly are planted to 100 
different kinds of yam*. The place 1* so laid out that 
all the building* are heated from * central plant while 
a huge water supply is piped td ill parts of the grounds. 

Jnst to Illustrate how Important It Is that the truck 
farmer use only specially selected *e«1 of tlie bc*t 
varieties, the experience* of a Maryland trucking region 


-Mir 



la th* Meat ef «h» aaat la 


_,_.jt the entire world ** mi animal 

a id entitle Investigation*, so Arlington 
• * testing ground tor crops, fruits, 
-1«ny all kinds of plants known to 



Gfimpass from tbs United States Goremmmt'a Experimental Fsru 


ink 


wt also be 
findar fUmruft-rm, other conditions 
foreign fontae end euN«to as well 
have Hem *o<91 mated to American 
. teetsd ont at ooe time or another 
The Farm 1* replat* to storage Wd 


are Illuminative. A storekeeper to this *ren sold large 
amounts of tomato seed to the nrigblwring farmers, 
accepting the word of the wholesaler from whom he 
purchased the seed thut It w»» of good qnullty and 
adapted to naa hi the locality The tomatoes were 
destined tor ose to the local cwinerj When the plant* 
began to ripen It was evident that all the tomatoes 
were yellow Instead of red and praetleally value lees so 
far a* canning operation* were concerned Hence due 
to the unreliable seed supply the chief cash crop of the 
entire locality was ruined at a lime when red tomatoes 
of similar stad and excellence were selling tor $60 a too 
Federal control prevent* such catastrophes. 

The Bunas of Rolls as a resnlt of It* experiment* at 
Arttogtca Finn ha* recently devised a blast-furnace 
method of extracting phosphoric srid from phosphate 


t, the financial merdahy to farmer* tor the pmlcklng of their p 


n resnlt lliev are running ulal* every growing season 
of bundn d* of rroji* of oversea* origin Through 
tests of till* ilewrlpUon nuplor gras* midun grass, 
curtb grass, Rhode* gram velvet beans, feterlta, hegnri, 
c<m pea* and ovpr 1000 different varieties of soy beans 
hnve been Introdnced In addition, experimental work 
Is perpeluallj In progress In Improving tlie tvpc* of tlie 
crop* now In general use Tlie Government experts are 
always busy with the colossul task of finding new cmiis 
which are better adapted than those alremlj In use for 
culture to certain section* of the country In this way 
they Introduced alfalfa to the western state*, sorghum* 
to the Southwest and the velvet lienn to tin Gnlf Coast 
states. Despite that the general opinion among Iny- 
men Is to the effect tlmt all the vuluable form crops 
worth working with have nlnmlv been discovered there 
" i of plant* of |*i**lhle utility ss producers 
of forage which as jet Imve never been studied 
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Our Point of View 


An Editorial Grievance 

9YCHICJ research involves two major ques¬ 
tion*. The first I* do the pbenommu of 
iMeriluniNhip on nr in good faith, without 
frund or trlckerj cm the part of the medium? 
The amend urlaes only ufler an affirmative answer ia 
given to the Unit, granted that they do ao occur, what 
la their cauxe and modus operand! I 
There la no ground Air predicting, a priori, that the 
average mortal would cunfuao these question a, and be 
unable to dlacuxa the one without dragging in the other 
There la no ground for predic ting that, of the numerous 
answers which might be suggested to the second ques¬ 
tion, any particular one would occupy such a large 
place In the public mind as to stand for the whole sub¬ 
ject matter of |»)i hie research. Yet both these things 
have Itaiqienrd, and herein Is our grievance alluded to 
above, With both the written anil the spoken word, 
we have, after persistent effort, signally failed to im¬ 
press upon our audience 

First, thnt one can deal with the occurrence of psychic 
phenomena without at all attacking their cause 

Second, tiint one can deal with llieir occurrence, and 
even come to a comhndim that they do occur, without 
giving any consideration to the question of individual 
survival of death, and without saying anything that In 
the least degree Involves this question. 

Third, and more specifically, that our own psychic 
Investigation lius not ao far had anything to do with 
spirits, spooks, ghosts, or whatever you wish to call 
them, and that it Is entirely possible for us to push it 
to conclusion without its over coming to have anything 
to do with spirits, with spiritism, nr with the hypothesis 
of spirit survival and communication 
As an alternative to the belief tlmt the world la in 
an Incredibly Illogical mood, we liave examined our 
own utterances on these points. They seem quite un¬ 
ambiguous—clear mnugli, beyond all doubt, to dispose 
of the thought that the rest of tho world la sane, while 
we are nnnble to jnit a simple thought In intelligible 
words. Yet with negligible exceptions, the world goes 
right on linking us with the spirits, assuming merrily 
and whole-heartedly that our finding will necessarily 
bo an endorsement or a repudiation of tho spirits, thnt 
it Is the spirits and nothing else that we are investi¬ 
gating. 

Nor Is this all We believe we have made it suf¬ 
ficiently clear that the Invasion of European psychic 
centers by one of our staff has no direct connection 
with onr formal Investigation here. This member of 
our staff has, we believe, made It singularly clear that, 
while It Is quite Impossible for him to attend seances 
of such varied character and ao rich In Incident with¬ 
out bringing away some very definite Impressions as to 
the prohabititles of the fraudulent production of whst 
he has seen, these remain Impressions of the probabili¬ 
ties und nothing more Tet he has been widely mis¬ 
represented aa one who has stolen his Committee's 
functions, who has demonstrated himself to be a cred¬ 
ulous simpleton, and who has stated that what be saw 
convinced him of the rentlty of the phenomena 
Again we hare retieatedly pointed ont that a fair- 
minded Investigator may form no prejudgment, and 
have repeatedly set down the necessity for not leaning 
toward or against the phenomena. And the world goes 
right on honoring the one-half of this warning In the 
observance and the other half In the breech—insisting 
that the Investigator must not admit tn advance that 
maybe the phenomena occur, but granting him the 
privilege of Insisting us vehemently as ha pleases that 
they cannot and do not occur Worse It goes right on 
assuming that this is what we menu, and castigating 
us when we depart from this standard 
Of count the rfeeson for all this Is that in the psychic 
field as in no other, most of ns have our own violent 
preconceived opinions. Any statement read or beard 
offers two alternatives t o twist It into agreement with 
three opinions, or to twist It Into disagreement and 
reject It We should be vastly pleased if the world 



would overcome Its tendency to prejudge this subject 
Falling this, we should be almost as well pleased If 
everybody would believe that, on this subject os on 
others, we speak after due thought for the form of onr 
utterance, and mean exactly wliat we lay Much mis¬ 
understanding would be avoided if this could be done, 
for we cannot possibly correct every published mlretate- 
mat of onr attitude, even If wa could be sura that all 
such come to oqr attention. 

Making Airplane Travel Safe 

HR DI8AHTKH on the Paris-London Airplane 
Service, when a machine burst Into flames 
nnd fell, carrying six people to their death 
at Monsures, France, was a tragedy which is 
certain to emphasise In the minds of the public the 
danger of airplane travel. Nevertheless, we should 
guard against giving an exaggerated Importance to 
tills event by bearing In mind the many millions of 
miles that have been flown without any fatalities. We 
must keep our sense of proportion and consider the 
wonderful record of our aerial postal service and the 
fact that commercial service has to its credit the fact 
that one American company In 1032 made over 2000 
flight! and curried over 0000 poeaengera without an 
accident, and that the llritlah service had a record 
for the same year of 0.10,000 miles flown without a fatal 
accident Also, it will help ns to s true judgment of 
the safety of airplane travel, if we bear In mind 
that, even today. It la a comparatively new art and 
that some of its major problems have yet to be solved. 
They will he solved and travel by air will become aa 
safe as travel by train or ship. Statistics of travel 
sliow that the railroad train Is so secure that a paaren- 
ger runs teas risk of accident than be does on On 
streets of any great city Yet, we must not forget 
that the toll of injury and death in the days of early 
railroad development was both large and continuous. 
Ralls would break, the track would spread, broken 
wheels and broken axles were common, bridgee col¬ 
lapsed , and the frequent collisions took a frightful 
toll of human life 

Again, Just at the time when the steamship com¬ 
panies were publishing perfectly correct statistics to 
show that the risk of travel by sea to the Individual 
passenger had been reduced almost to aero, there came, 
like a bolt out of the blue, news of the sinking of the 
world's latest and largest steamship with the loos of 
some 1000 lives. Yet, large as was the death toll, when 
it came to be applied to the general average, the rfkk 
to the individual was raised but very slightly 

But after all Is said and done. It cannot be denied 
that the problem before the builder la to make the 
airplane ao safe that the passenger will take bla Mat 
in a commercial machine with something of that same 
confidence with which he atarti upon a trip by rail or 
steamship. The growing tendency to use all metal con¬ 
struction augurs well for reft travel to the future. 
Fire communicating from the engine to the gaaOHno 
tank la a terrible danger, bat it becomes greatly Inten¬ 
sified If the fire tikes bold of the combustible material 
of a wood and fabric machine. Hence wa look for all- 
metal to be recognised as the tine q*a aoa of commer¬ 
cial airship construction Hie possibility' of a back¬ 
fire from the engine will always be present with the 
current typ# of engine; but something surely can be done 
to prevent the dame from comm Bales ring with the gas 
tank; and It should be possible to mount the gas task, 
•o that by the pull of a levee it eould bo dropped dear 
of the machine as freely as aa airman drops a bomb. 

The Flurry Over Naval Gun Elevation 


mounting of naval guns from the days of Nelson to 
those of the great war, and wa learn that, with the 
exception of tbs “Hood,’* the maximum elevation of 
the guns on the existing battleships was determined 
before 1014, and that an not a single ship has It been 
changed since then. 

The interest in the subject of extrema range la due 
to the introduction of airplane spotting. Before 1014, 
ten to twelve thousand yards was considered to be the 
extreme range at which engagements would take piece. 
Spotting, or observing the full of the shots, was done 
from the fire-control platform at the top of the mast, 
and beyond those ranges It became increasingly dif¬ 
ficult to spot with serviceable aocnraey. Hence the 
um of tbe airplane, which enabtae the spotter, looking 
down from hit lofty elevation, to note tho fail of the 
abate and estimate, with accuracy, bow far (hey are 
over or short of the target, even when the target la 
hull down and Invisible from the firing ship. 

Personally we do not believe that In actual battle a 
Judicious Admiral will wish to fire away much at hta 
limited amount of ammunition at ranges, where, area 
with the assistance of airplane spotting, the chance of 
landing <*> the enemy will be small, and surely out of 
proportion to the amount of ammunition expended. 

Let us consider tbe routine of airplane spotting, say 
at a range of 80,000 yards, and ace what Interval at 
time there Is between tbe fall of one salvo and that of 
the next, aa corrected by tho spotter After seeing the 
■plash, a second or two la consumed by the aviator to 
determining its position in reference to the target! It 
takes additional second* to wlrelcs* this "spot” to tho 
■hip; a few more second* to receive the message. Than, 
to the central station, tbe corrections must be applied, 
tbe change In elevation in guna determined, and this 
change applied to the sights, before another salvo la 
let go. tet us suppoea that stxty seconds kre consumed 
to all these operations. A salvo at MMMO yards rang* 
will take about sixty two ascends to reach the target, 
so that between the time when the enemy ship perceives 
the fall of one salvo and notes the arrival of the next 
and corrected salvo, there will be an Interval of two 
minutes and possibly more. If he changes bla course aa 
much as four point*, or 40 degrees, as the German 
battleships did frequently in the battle of Jutland, and 
if his speed is 90 knots, bo will have moved ills ships 
some 2800 fast to tbe right or left of Wa coarse before 
the arrival of the corrected salvo, calculated upon the 
assumption that he will maintain his original course. 

Upon these considerations we baas onr belief that the 
distance at which actions can be fought win be deter¬ 
mined by the speed of the slowest ship and the range 
of tbe lightest guns, and not by tbe maximum range 
of Individual ships. Beatty had a maximum rage, 
as shown by on* table, of nearly 24,000 yards, and, 
although he had the speed-fag* at the enemy, he pre¬ 
ferred to open the fight at 18,000 to 18,000 yards. 

A Notable Venture in Education 
IDE8PBBAD attention is bring drawn to a 
system of education, which has been launched 
by Mr Arthur EL Morgan, Praridsnt <* 
Antioch College, whom the readers of tho 
Bconrrrnc Atone** win recognise ■■ the aether of 
'the successful floodcentrol scheme, known as the Miami 
Ooassmney Project to Ohio. In the coupe of bis 
twenty roars' e rp t rlre ca as a hydraulic engtoaer, Mr. 
Morgan has had to his employ scuta 9000 graduates of 
liberal colleges and technical schools, and a ctoee a»- 
tofto* of the falter* of many of there young men to 
ntke good to the extent to which (Mr ednrettm end 
natural capabilities gave promise, led him to **■** '* 




——HOOT who road the article by onr navel con breed rindy of the education*! probtaa, This rwnlted 
Wm pgj respondent to London, giving the facts as to hi what has come to he fcnow® eg the Ahttedh Wa®, 
11 the deration of British guns, wHl resiles which D*. Chtrtas W BJk* tap retied *tbe moat te- 
——I bow purely arttlMel and tbonmgfcly mislead- > toreettag enterprise to eddcettqd now getogo® {* oar 
tag was the recant exc ite me nt on this subject hi onr oeuntry," , 

daily press. It was todaed a rentable “tempos* to a T im to m to I i B >, tbe experiment teat ha* here earned 
teapot" Mr Bywater traces tbe d e retopmmt of the re to AnaeetCsaree ter the into two yean is the 
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Our Point of View 


■tMt and moat aiuMtloua at those scheme* of education 
rttich combine with the collete course a certain amount 
if practical outside work tat the field, the factory, or 
J* a®**. But It differ* from alljts predeceaaora In 
fie feet that whereat, hitherto, the outride work has 
men retarded as acc e ssory or supplemental to the clam- 
■oom, In the Antioch system It Is given a position of 
tqual Importance, and the time of the student is divided 
squally between the two. Thus, study at the college 
ind work In factory or office take place in five-week 
Mriods; each Job being hold by a pair of students, who 
ilternste between the study and the shop hi five-week 


The fundamental aim Is to secure a weR-proisirtioned 
mining, which shall include the development of all 
the qualities which make for a well-rounded personality, 
t liberal culture, and a useful knowledge of the condi¬ 
tions In industrial, commercial, or professional work a- 
lay Ilf's. With such an equipment, the Antioch student 
dtould fall more quickly Into his stride than the young 
man who on loavlng college must adjust himself as 
beat ha may, to the untried ways of life in the outside 
world. 

We are all familiar with the age-long controversy us 
to the respective values—the values expressed In effi 
cUncy— of the ‘‘college-bred" and the “self-made" man 
Antioch alma to send Its graduates out Into tlie world, 
equipped with the culture and mental training of the 
one and the practical knowledge of men and methods 
of the other Obviously, to secure this dual training 
requires a longer college course than the usual four 
years, and the course at Antioch calls for forty five 
weeks of study and work during each of six successive 
years. 

An Incidental but lmiwrtant advantage Is the fact 
that the students become practically self-supporting, 
the usually haphaxard process of “working one's way 
through college" being changed Into a systematic part 
of education. The more Important object, however, Is 
the development through uriMniposed discipline. In 
real situations, of those qualities which are conspicuous 
In the “self-made man, qualities such ns courage, 
Initiative, the sense of responsibility, and tho khlllty 
to measure one's powers. * 

And so It comes that the student has six yearly 
opportunities to determine, by actual experience, the 
calling tor which lie la beat fitted 

It la scarcely possible to overstress the importance of 
that hour when a young college graduate, standing 
on the threshold of life, has to choose a career To 
him the field Is all untried, und, except In the esse 
of specialised schools and colleges, or of those who 
take special courses, the choice Is made on no more 
rational ground than that of the child's “I want to 
be" an engineer, lawyer or merchant. If the choice 
should happen to be aultable to his character and 
capabilities well and good. But If not, one of two 
things will happen the young man of courage and 
resourcefulness will “circulate around” until he finds 
the work that falls In with his training and capaci¬ 
ties, or If, because of an Inherent timidity, he Is lacking 
In initiative, he will go to swell that great army of 
employ** In whom a distaste for their work has stilled 
all active ambition. 

The Antioch scheme alms to prevent the occurrence 
of soch tragic failure* hy launching the graduate upon 
a carefully-chosen career, enriched with a liberal edu¬ 
cation, and equipped with several yean of practical 
akpatfenca. 


Progress in RdUroad Electrification 


-IS APPLICATION of electric traction to the 
ratlrOada of the United States la proceeding 
quite doaely along the llnee which wen pre¬ 
dicted fifteen or twenty year* ago At that 


me two ambitious schemes of railroad stectrlflcatlon 
W VMS decided upon after thorough Investigation of 
thiinobh m hy expert committee*, namely, the complete 
Wnftln nnwaticn of the new Grand Central Station, 


New Turk, and of a gone of thirty miles of the New York 
Centrols line between New York und Croton on tho 
Hudson The other project wus the electrllhn I Ion of 
(he New Haven line four track line between New York 
anil New Huven 

The public was quick lo rmllxe the grand scale upon 
which this electrification of the steam railroad* of the 
country was being commenced, and predictions were 
freely made that, within a decade or so, steam would 
give way entirely to elec trlrltj und the steam locomotive 
would tuke Its place in hlxtoi lent museums As usual, 
tlie Imagination of the public run fur ahead of the facts, 
and the electrical engineers of the duj made bnste to 
explain that, for uiuuj wars to coine, the t loti rifle utton 
of the railroad system of the country would l>o confined 
to cltj terminals, to lit u\ \ suburban isissenger trulll<% 
und to the mountain <1 Unions of the railroads where 
the grades were heavy and where wuler|»>wer wo* 
available 

The history for the puxt Hfteen years has proved the 
truth of these prediction* fur electrification lias been 
applied on a large scab only to city terminals and 
suburban service and to tlie heavy grndes of mountain 
divisions. Tlie latest deve lopment of this kind is the 
decision of the Virginia ltallniad to electrify 134 miles 
of their system lying between Roanoke, Vu, and Mul¬ 
lens, \V Va Tills stretch Includes the mountain di¬ 
vision where the line crosses the Allegheny Mountains, 
und It Includes h lieuw grade of about 2 iso- coni 
over which tho coal must Is? hauled on Its wuy east to 
tidewater Tlie Wcstingluaise Company states tliul this 
Is the largest single railroad electrification contract 
which has ever been placed Tlie great advantage of 
electric* over steam operation on such a stretch of line 
Is shown by the fort that, under existing conditions, 
three Mullott locomotives are required to huul lififiO-ton 
trains to the eastward, up lla 2 per cent grade* above 
mentioned, at a staff! of seven miles tier hour Tlie 
electric locomotives will be able lo hanl trains or six 
thousand tons at fourteen miles per hour up tlie same 
grade 

Strength of Metals Under High Temperature 

V IE GREAT Hd'iinif which has taken place In 
working steHm pressures with its consequent 
rise of temiicmlun- renders tlie question of 
the strength of metals under high tempera 
ture of Increasing Importance k urtbermore (he gas 
turbine Is now seeking admission Into the field of rotary 
prime miners, und the niHfSsurily high working tem¬ 
peratures of the gas will render still more urgent tho 
problem of providing meliils which run Is? subjected 
to high temperature without a prohibitive loss of 
strength 

We have before ua a ill igram showing the tempera 
ture effect on the tenslli strength of certain metals, 
published In the April Issue of the Jfrtrtse Engineer and 
Aor al irchUeet, und compiled from data published by 
the Directorate of Research of the Air Ministry, which 
throws valuable light uissi this subject Thus we learn 
that there Is generally n rapid fall In strength with 
rise of teui|s>rature, which Is ao rapid In bronxos und 
mimtx metals, that the manganese hronso specimen, 
which had a tensile strength of 41 tons at 100 degree*, 
foil to 21 tons at 460 degrees and «Mi tons at TfiO de¬ 
grees, while the electro steel teat piece fell from 28 
tons at TO degrees to 1«H tons at 8!Y) degrees. 

Tlie best results were obtained with a flvc-per-cont 
nickel steel, containing 0i00fi,p<r cent of enrhon which 
dropped from a tensile strength of 40 tuns at (SO de¬ 
grees to 392 tons at 210 degrees to 15.2 at 880 de¬ 
grees, and then rose to 10 tons at B70 degrees. Natur¬ 
ally the behavior of this alloy Is variable oceordlng to 
the percentage of nlc-kc t employed. Above five per cent 
the efficiency at first deteriorates, but with ns high 
" as 8« per pent nickel a tensile strength of 22 tons 
per square Inc* was obtained at a temperature be¬ 
tween 800 and 1000 degrees Fahrenheit Tlie highest 
strength at the highest temiieratiire was 28 tons at 1800 


degrees Fahrenheit this with a nickel chromium steel 
Excellent results won nhtiilnc-d In the Hoyal Air 
korce with tlie exhaust-gas turMne super-charger for 
supplying ulr under pressure to ( urban-lone at high alti¬ 
tudes. Although tht Tungsten sics l rotors w< re inly 
a few Inches In diameter, they ran with a blade speed 
of over 800 feet i**r second In a temperature of about 
1200 degrees kuhnnhelt Coming now to tho gus tur¬ 
bine, Holxwurth, In describing Ills gas turbine tests, 
stilted Hint lie used electro steel with a yield point of 
11 tons, ami n breaking strain of IT tons, ut u tempera- 
lure of loMween 800 and 000 degrees kalireuhelt, the 
strength of Ids material nt 0O degrees kutirenlielt being 
reapec lively —l und 28 tons per aquure Inch 
We must tiewun of drawing hasty conclusions from 
the above results. Before they can Is* considered reli¬ 
able, the time element must enter into the tests, for we 
lire told that In the case of ulloys there has been noted 
a tendency for the constituent elements to separate out 
under high temperature of continuous duration. 

Seventy five Years Ago 
HE Si tr-mrie Amesran seems to have given 
as muth attention to the seu and ships 
seventy fire years ago as It doe* today, but 
how dm** this strike you for u prediction. 
“Perhaps It would not be Pm nineli to predict that In 
fifty yours mere sailing vessels will scarcely Is* known 
on tin Atlantic, and for $S0 any i III ten will he able to 
go and visit I-nndon and return to New York" A safe 
prophesy except us lo the price 
Another reference which will Interest every navigator 
is the following “Uentcount Munry hits published 
some chart* of •winds ft Currents' He lias discovered 
a region of la*tter winds along tlie great circle to South 
America, whereby the iwBsage to Itlo, China and all 
plnces south of the equutnr Is shortened some tm to 
fifteen dais ” Any navigator who sent the track of his 
vessel with a record of his winds und current* to Wash¬ 
ington was supplied with a set of tlieso In valuable 
cliurts. 

The Oousl Survey was doing good work seventy five 
years ugo In the collection of s|s*dmons from soundings. 
Mention Is made of the fuel that Professor Agusria 
uccouipanlcd Captuln Davis on his hydrographical work 
for the Const Survey, and lliat he had teo|**d a rich 
harvest of discovery, relative to the animals which in- 
hnlilt different depth* of the waiter 
The Editor grows enthusiastic over Ihe new '‘Croton 
Bridge," now known as the “High Bridge," trad ask*. 
“What bridge »f old con compare with the great Croton 
Aqueduct Bridge now In the course of i red Ion over the 
Harlem River In till* city? This great work 

Is tho more astonishing when we take Into csmsldoratlon 
that It Is ii conduit for water bmtighl for a distance 
of forty miles to supply n city teeming with 400,000 
Intmhlliint* ' The city government of today under¬ 
stands I letter tin value of art nnd history and senti¬ 
ment for It (suitemplutoH throwing tills noblo bridge 
Into the discard 

Some statistics regarding the English railroad* are 
given from which we leum Hint the total length of all 
roads was mi miles. There whs mi act of Parliament 
requiring tlint cheap trains lie run to the extent of one 
dally, carrying passengers uf not over ii penny a mile 
nt a speed of not less than twelve miles. It was further 
required 'that carriage* lie provided with *e«t* H»d 
pnrteoted from the weather" 

A letter from IL V De Witt In our Issue of June 17, 
1848, refers to a copy of lliimetU's early work on 
mec luinlcs, etc., which lie sold to tlie Patent Office, with 
tlie result that "a number of application* readv fur 
the sent, were rejected by reason of their exhibition In 
It* pagm.' Commenting on thhc letter tin editor write* 
“Till* I* nnother nail to the argument for (In Smithson 
fund to publish a work on the progress of Inventions. 
No one would believe, unless he liml reullv experience 
of tlie fact the great ainniint of time and money ex<* 
pended every year in Inventing something old." 
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da frtigkt lion stirs hr M|ht Mirk. 


\tfB pf w u t Ittuatrathms of three locomotives, one 
VV tnw aia i r . snd Mo freight, which may be taken 
M re p r mra tln g 'ip-to-date practice In locomottvs dedsn 
and M ach Is dminuHS to gnedai m. 

qutrsrasnts of certain parts of the line of the railroad 
system* tot which they have been built, and in each 
the Object baa been to secure the maximum amount of 
hading power, compatible with the limitation* of 
Welsh! tone track, bridges and other structures of the 
particular system* concerned. 

Among the latest achievement* in locomotive devel¬ 
opment Is the Mountain Type locomotive for handling 
heavy pam ragnr train*, recently deslsned at Omaha, 
Nek, hr the Onion Pacific System. This locomotive 
has the atigbtsst weight per horsepower of any as yet 
bgllt (p this country, which 1* O&fiT pound* per Indi 
cated ho r s e p o wer . The reduction of weight has been 
secured by careful design combined with the use of 
high-grade material, including carbon-vanadium steel 
tor the main and side rod*. An ample factor of mfety 
la provided, with tmasesamry deadweight eliminated. 
An order for CO of these locomotives ha* recently been 
completed by the American Locomotive Company for 
the Bhlon Pacific System. 

An indicated horsepower of 3000 has been developed 
at 00 miles per hour, which is a higher rating than la 
obtained by the Cole formula. Practically a 100 per 
cant bailee 1* provided, and no difficulty Is found in 
m s lnt s tnla g the required steam pressure. Firing fa¬ 
cilities ere provided by the application of a mechanical 
stoker, and a power reverse gear, operated by com 
p r msad air, la used. The tender of the cylindrical type 
has a capacity of 12500 gallon* of water and 20 ton* 
of coal, and 1* mounted on six wheel trucks. The 
Schmidt Superheater la employed The principal data 
are given In the following table, 
length over coupler* .... «V 6%' 

Cylinder* .. . 20- dla.x28* stroke 

Diameter of drivers ..78* 

Weight oh driven . 280.200 lbs. 

Total weight of engine and tender 082.000 lbs. 

Tractive power . M.8S8 lb*. 

Total heating surface.6827 aq ft ' 

Tb* majority of these engine* will he used between 
Oheyraaa, Wyoming, and Ogden, Utah, a distance of 
484 ffifiee, where heavy grade* are encountered. Thus 
tor the first 81 miles out of Cheyenne there Is a steady 
grade with a total elevation of nearly 2000 feet, and 
about 10 miles of 12HJ per cent ruling grade There is 


also a coutlderuble mileage of 1 14 per cent ruling grade 
etstbound out of Ogden In designing a single, power¬ 
ful locomotive to obviate the necessity for utilng double 
headers, It wqg decided to lialld it tor fast running on 
level or down grade section* of the line, and i nimble 
of fairly high speed on long stretches of 0.B2 per cent 
grades when hauling hetivj trains. In sen Ice, one of 
tliess locomotive* can haul 816 tan* at n speed of 60 
miles hd hour on u grade of 0.82 per cent, the locomo¬ 
tive developing an Indicated horaepower of 3000, which 
give* the rate of 08.117 pounds per cylinder horsepower 
u» noted nhove At u speed nf 70 tu 71 mile* per hour. 



EUrirle locomotive, mountain division, Pennsylvania 
Railroad. Weight, UM Ions. Tractive effort, 87.2M 
pound* 


the careful counter-balancing was shown In the smooth 
riding qualities even at that high speed 

The Imposing Mallett freight locomotive, which we 
Illustrate, may he considered to he the moat powerful 
In existence today It Is true that some locomotive* 
such os the Virginian, Are larger and lionvler, hnve 
a greater starting power In getting a heavy train in 
movement, but In the opinion of the official* of (he 
Pennsylvania Railroad OomiNUty who designed Hnd built 
It, this engine will evaporate more water and deliver 
more horsepower than any locomotive of which they 
have knowledge We think that the claim Is fairly 
established. 

The locomotive is curried by eight pair* of driving 
wheels, and two wheel truck* under the front frame 


Vi 



rier, 794,00# pounds. Tractive effort, 138,000 pounds 

The driving wheel* tire grouped In two sets of tour 
tatlrs rath, and they are 62 Inches in diameter The 
total load on these driven Is 0401X10 pounds, und the 
total weight of Die locomotive Is 671,000 pound*. Add¬ 
ing the weight of the trailer, we get a total weight of 
704,000 pounds. The maximum tractive effort la 136,000 
ltoundo. Tlie boiler I* of the Belpulre tjpo, and the 
burrel has un average diameter of 10R Inches. The 
fire-box Is 108 Inches In length by 06 Inches la width, 
and the total evaporating surface Is 0060 square feet 
The locomotive Is driven by two set* of simple cylin¬ 
ders of 30'A Inches diameter and 82-Inch stroke, thus, 
departing from the usual practice In Unllett compound 
locomotive design, but a power roughly equivalent to 
tlial of compound locomotives is obtained by the use 
of a TO per cent maximum cut-off, with a valve of 
unuMuallv long stroke giving a quick release This 
liulf stroke cut-off Inis a decided advantage In point of 
steam consumption over a simple locomotive, having a 
cut-off varying from 00 to 26 i*r cent of the stroke, In 
which there Is excessive cylinder condensation The 
holler pressure Is 225 pounds per square hull The 
front und rear engine frames are artli ulated tor pass¬ 
ing around curve* by boiling steel earnings between 
them, forming a Jaw ojwnlng connected by n 0-tncU 
pin. This dec Ice, o|ieriitlng In connection with powerful 
central spring*, und thoroughly lubricated sliding sur¬ 
faces, enable* tlie entire front engine to wove laterally 
about It* articulation with the rear engine when pass¬ 
ing around curves of 400 feet radius. It should be 
stated that Hie locomotive Is fired by a duplex stoker, 
und that the grades are operated by a Franklin steam 
grate shaker The tender bus a capacity of 14 ton* 
of ooul and 121X10 gnllcm* of water 

We present nlso nn illustration of un electric loco¬ 
motive, designed tend built at the Altocmn shops of the 
Pennsjlvnnlu Railroad Tills locomotive wns built tor 
test purposes. In connection with the decision of the 
company to electrify that portion of Its roounlaln line 
traversing the summit of the Allegheny Mountains. 
The locomotive Is now being experimentally tested cm 
that part of the line which has already been electrified 
between Philadelphia and Pnoll The principal char¬ 
acteristics of this locomotive ure us follows 
Overall length TO' 014' 

Totnl wheelbase 08* 11' 

Diameter of drlilng wheels 72' 

Plunatter of |*>nj wheels 80' 

Weight on drivers . 166 tons 

Number of driving axles 6 

Total weight of locomotive 
Tractive effort 


240 tons 
87500 pounds 
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» Ocean Travel by Combined Steamship and Airplane EjS?2* 


Europe In a 20,000-ton, 24-knot ocean liner, 
whose uppermost deck constated of a plat 
100 feet In width, and over 860 feet 
In length, which was alwolutely free from any obstruc¬ 
tion In the way of masts, smoke stacks, boats or other 
marine Impedimenta T A promenade, such as that, would 
be welcomed hy those voyagers who Uke to continue 
at sea the excreta 
they are accustomed ashore, to say nothing of those 
who delight to enjoy a sun-bath, while the ocean winds 
have free play upon them. 

Now the remarkshte ship, shown in onr opening-page 
drawing, provides Just such a promenade It Is sble 
to do this, tieruusH it hits been designed Jointly as an 
ocean liner and an airplane-carrier That the plan Is a 
practical one, Is to be presumed from the fact that Its 
designers are Sir Eustace D'Byncourt and John H 
Narbeth, the former being the chief constructor of the 
Ilrltlsh Navy, who Is responsible for the latest ships of 
the Ilrltlsh Fleet Including the battle cruiser “Ilood” 

Onr drawings, which are based upon a paiier pre¬ 
sented by the ubove named at the March meeting of 
the Institution of Naval Architects, will serve, In con¬ 
nection With the following digest of the paper, to make 
clear the purpose and main features of thin remarkable 
design The experience gained by the naval aircraft- 
carriers, has proved that flying on to and off from 
ship* at sea Is rapidly becoming thoroughly practicable, 
“some 001) successful flights on to ‘H. M Argus’ and 
‘Eagle’ have already been made, under varying condl 
tlona of weather at sea " 

The paper goes an to suggest, that we are now ad¬ 
vancing to a position where the aircraft-carrier will 
become relatively quite an Important slilp for the 
Mercantile Marine, and that ship-owners, when that 
happens will he prepared to adopt a new type of vessel 
of this class for commercial purposes. 

So far hock as the air conference of 1020, it was 
suggeated, that it might be practicable to carry air¬ 
craft an mall e(earners, and the subject was also ap¬ 
proached from the standpoint of a supplementary navel 


IUTHOUITIKS call attention 1 
to the fact that many per- /lir 
sons are color-blind, peroelv 
Ing colors only In the form of vary lug de¬ 
grees of brightness. Some have been led 
to believe that the same thing Is true In 
In the animal world. This variation of the 


o t IS lifeboat* 

_ __that dsaettbad above. 

The deck below, which runs right up »the bow, is the 


service, an outline design having bee. prepared at i_ 

time for an aircraft-carrying nail steamer. The pjasse ___ 

presented, represent the rasatt of furtbra Itt t esttzj dm mi.. _ 

..thing fa the way eg saloons, wri 

ten rooms, which characterise n 

It wffl be noticed, from the tnm. _ 

Is provided with be** Its West width la 08 foet st 
the wster Hue, fresn which the topsides Shra ootwsrtUy 
to the oppsr deck. Vug adoption of bulges enables a 
very breed vessel to be bum, without tevotetog that 
excessive initial stability, which cesses Quick end Jsrty 
rolling As s matter of feet, the bulges end the bilge 
keels win assist to make the ship very steady at nee. 

The number of aircraft which can be carried win, 
of course, depend upon their type and construction; 
but it will be possible to carry In the two hangars a 
total of 18 to 20 fast two-seater machines, or s smaller 
is already been developed. Passengers number of large 6 to lOsester craft 

I/mdoo, or Paris, by airplane, after Now, the advantages of the pn 

s started, and catch the host at the will be understood, from h study 

English Channel port with a considerable saving of map of the Atlantic and of the N 


be understood, la to be regarded not as a supplement 
to tbs naval service, but u a special development of 
the Mercantile Marine. As s matter of fact, the pro- 
poeed vessel, beside* providing sit tbs teciUtte* of a 
mobile airdrome, will afford ample deck apses for 
accommodations of all kinds, and particularly an enor¬ 
mous open upper deck available for recreation, besides 
large protected areas *u the next deck beneath It 
Although the ship Is touch smaller than tbs “Maura- 
tanln,' the cabtn accommodation Is about 80 per cent 
of that for the “Mauretania's" for first and second 
class and 40 per cent for third class. 

The Ides of the airplane serving as handmaid for the 


time This advantage win ultimately be increased, for 
the airplane, instead of alighting on a land airdrome, 
could fly right on to the ship herself after she had left 
her pier Hhould this bs practicable, flying on and off 
ships at sea opens up graat possibilities for sir and 
steamer service. 

Referring to the drawings, the upper < 
which Is entirely free from obstruction, ftnlc 
practically square at a position 100 feet aft from the 
bow There Is h foremast to carry the navigation 
lights, also several derricks for the hoisting of cargo, 
aircraft, stores, etc Machines rise so rapidly from the 
deck, and so soon become mantBuverable, that the 
presence of this forward mast would not be objection 
able to airmen The deck below Is more or less open 
to permit some flow of air along the underside of the 
flight deck, thereby assisting to give a uniform flow of 
air above th# flight deck. At the forward end of the 
deck Is the navigation bridge with officer* quartern. 
Astern of these is a block of twelve life-boats, a 


are stated by tbs authors of tbe paper, i 

(A.) Vessels running on such s service from Great 
Britain to New York, could send off airplanes which 
would reach Montreal before the steamer could get to 
New York. A corresponding gain would bs made hy 
Canadian steamers using the port of Halifax; on ap¬ 
proaching Halifax, the airplane could depart before the 
steamer readied tbe port, and vice verso. 

(B) Vereel* sailing between Great Britain and Aus¬ 
tralis. These vessels would run to Port Raid without 
a stop, and on their route, could serve Lisbon, Gibraltar, 
Algiers, Malta and Naples by airplane, 
then n 


Intensity In light causes a corresponding reflex action 
In tbe pupil of the eye 

It has also been found that apes see color practically 
In the same manner as human being*, dogs, cats and 
guinea pigs perceive colors but they are in 
with grey, doves and domestic fowls s« 
and green Just ss we ourselves do, but 
tlvely blind to blue. The experiments with the pnpll 
loscope were confirmed by others such as the visibility 
or Invisibility of food of different colors. Among In¬ 
vertebrate animals It was found that only the octopus 
poss es s es a pupil which reacts to light, and one author¬ 
ity, Carl von Hess of Munich, states that experiments 
with the puplllosrope Indicated a most surprising cor¬ 
respondence of behavior between the pupil of this crea¬ 
ture and that of colorblind persona. The Instrument 
could not be used to examine certain othor Invertebrates 
and ft sites because of their poss es s i on of compound eyes, 
e p , both Insects and crabs have eyea of an essentially 
different structure which usually do not possess a 
pupil In such coses other experiments are employed. 
The experimenter found that many crabs, caterpillars 
and fish constantly seek the brightest portion of their 
containers and show themselves sensitive to (he faintest 
degree of light perceptible to an ordinary eye On the 
other bond, some of the invertebrates seek the darkest 
pert of their containers, while many ship worms retreat 
with lightning like speed st the least decrease of light, 
such ns that occasioned by a passing shadow 

Experiments with about a hundred different kinds of 
animals convinced Mr. von Hess that the general belief 
of the existence of a color sense In flabee, and Inverte¬ 
brate animals Is entirely without foundation He re¬ 
marks further “It was long ago observed that onto 
and certain rrabwjxhlbit reactions to ultra-violet rays 
Imperceptible to our own senses. Very recent 

experiments show that many Insects are surprisingly 
sensitive to three rays. Bess, for example, whose habit 
It la always to go toward the light torn without excep¬ 
tion toward a Held rich la ultra violet rays. . This 
max explain why bees, crabs, caterpillars, ate, seen 
to’pbefer ■ given color in spite of being color-bUnd— 
the reason tgthat tbs said color Is rich In ultra violet 
rays." 


Most Animals Color Blind? 

Tliese new ideas are highly significant, of course, 
with respect to Darwin’s theory of the effect exerted 
by bright colors In plants and animals, especially his 
theory of the part played In sexual selection, as when 
»e speak of the nuptial garments of certain fishes and 
birds as means of attraction for the opposite sex Mr, 
von Hess remarks that these theories can be accepted 
only when three preliminary conditions are fulfilled, 
saying' “In the first place the mixture of rays coming 
from the colored organism must have tbe same compo¬ 
sition as that In which they strike onr own retina. 

Second the nervous apparatus of the animal’s eye must 
be similar to that of tbd middle portion of the retina 
of a normal person, since this Is the only part which Is 
sensitive to color Thirdly, we must assume the animal 
to possess a certain amount of aesthetic sense enabling 
It to exhibit a preference for one color rather than 


on the run from Colombo to Sydney, 
various other aerial servlcsa could ba maintained. 

(tt) Vessels running from Vancouver, Seattle, Port¬ 
land or Son Francisco, to Hongkong or Australia, could 
In the same way deal with Pacific Islands and porta 
Intermediate between thoae points. 

Color-blindness is congenital and Incur¬ 
able, and It Is due to on unknown con¬ 
dition of tbe retina or nerve centers, or 
both, and must be distinguished from transient color¬ 
blindness. Fortunately, In the human It Is quite ab¬ 
normal, and on no such bsato of frequent occurrence 
as appears to be the case i. 


Mr von ness also called special attention In the case 
of fishes to tbe difference In color produced hy the 
depth of the water, saying: "Water is never entirely 
colorless but usually posaeaKs a greenish blue or blue 
tone even at depth* of a few meters, hence the red 
and yellow rays of sun light are almost entirely ab¬ 
sorbed by It. Therefore when a fish which exhibits 
bright colors on land live* at a depth of 00 meters 
beneath the surface, as actually happens In certain 
cases, even an eye capable of perceiving color could 
not perceive the red tones which tbe Ash shows upon 
Its rides what brought to the surface. Again, 

certain creatures living more then a thousand meters 
under water are most splaa&dly colored, though st Gils 
depth not the faintest ray' of light hr visible: in such 
cases, therefore, the theory that these colors are in- 
' -- ttlrriy 


Reclamation of Used Lubricating Otis 

A LARGE amount of lubricating oil for automobiles 
Is now thrown sway through the mistaken Ides 
that It is not fit for further use, when the only trouble 
with It Is that It to contaminated with dirt or diluted 
with gasoline. 

For some time pest, tbe Bureeu of Btandnrds has 
been Investigating this problem and has found that by 
using a simple apparatus now commercially available 
It Is possible to reclaim used crankcase oil rendering 
tt In practically every respect as good ss new 
This work Is described in Technologic Paper No. 
228 of the Bureau of Standards which may bs ob¬ 
tained from the Superintendent of Docunenta, Govern¬ 
ment Printing Office, Washington, D C, at 8 cents per 
copy 

Acrobatic Boat* for the HnsdUng of Coal 

I N a recant lecture before tbe Institute of Transport 
In Gnat Britain, Mr W H. French described the 
remarkshte system now In nee upon tbe Aire and Colder 
Navigation Canal—a waterway which dates bock to 
1068—for tbs transport of coal from the Yorkshire 
collieries to the port of Goote, What are morally 


colliery, which to shown to tbe 

_for waning to entirely , upper left-hand oortsr of our drawing, the empty corn- 

excluded. One can easily got sn Ides of the transforms- pertinent* are banted from rite water on a rail track, 
Hon of color even a tow meters beneath tbe surface of the cool brio# d u mp ed at the solitary s cr een* directly 


ante ths water by looking tj 


_. _tog through dark grv» ,«■», <*«, > 

yellowish red, and yellow will appear dark grey, a Boost w s rtei a P ed teto trams. 

Week, and Knee there aye th# very colon ccstedcQptte Arrived at Geole, shown tt tt* fo reground, ere* 
in the so-called nuptlst coloring it to obriow that tbto oampartmrat tt tuns to shunted by the tug hressth a 
theory of sexual attraction through color Is bmdmtori- hydrastte hoist, which itfts and tips sash compartment 
bis in all neb esses.” , directly tote tb# waiting v ass al ' Each omsgcwttMUt 

As ter -as homans sag concerned, o b se rva tion shows risigha 88 toe*. It tbe coaler to of the aritfritotattg 
that otffof W mmSfl axrteta tdretifytng or tedto- type, th* rat e of ten ding lr <0 0 tons par hour . 

' ' ' ' 


tttp hhrib* tori,-the Sited unite then ra te unehed e 


CriMnatteg colors, white tea remain tag e 
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When the Canal Barge Take* the Elevator 

T lir lift 1 ok In one to which a huge tank capable 
< f receiving the vernal to be rained token the place 
of the ununi ntatknarv lock of masonry rhe tvpo la 
(specially useful to locati ns where as to the Herman 
kick hare sli wn a steep bluff or cliff calls for a stogie 
lift of great height 

In thin design the tank und Its contents ore counter- 
weighted Disking necesaaiy a massive supporting 
structure Both enda < f the tn ugh and < f the canal 
reaches are doted bv double walled gates which pro 
vide security to cuse of damage to cither toner or outer 
walls The gates are raised bv electrically operated 
winches which are so inter] ickcd with the main wind 
log gear that the trough eonnot be moved while the 
gates are oiien and neither the trough nor the reaches 
can be ptnol unless t) ■ tr ugh Is to an end position 
and properly aligned with them 
The weight tf the tnugh and centents Is balanced 
by a series of counterweights arranged to grmps and 
suspended 1 > wire r pee As lints weights are Inde¬ 
pendent <f each other each rope bis to carry only tho 
assigned kind A frame surrounding each group of 
weights f rectntH the toll <f m weight If ne rope 
«h uld part the had of Its counterweight would he dis¬ 
tributed evenlv among tlie remaining ropes A single 
locking requires about 17 mlnulea ascent and descent 
require about the same Interval Owing t> the coun 
terweights pi wer Is required only to overcome storting 
imrtla and friction 

We an Indebted to Demag of Duisburg and three 
associated Herman Urns the > tot designers of the 
h eks ft r tt e Illustrations who emphasise the toe t that 
a distinctive feature «f the design is the handling of 
heavy to ids bv subdividing Hut and distributing them 
over a lirgt number of «miarntlvelv small carrying 
elements In this wav dilall* are kept within limits 
that hnvt already been ptov d udequate and safe to 
actual | rartlce and anv I i ged element may he re¬ 
placed quickie without distilrl tog the operstl n of the 
entire Installation width has been made the subject 
of our present c ver Illustration 

Teats of Welded Tanks 

T UB Investigation of the strength of about SO tanks 
some f which had been welded by SSs and some 
bv electricity hue been completed This Work which 
was carried i nt to cooperation with the Americ a n 
Bureau of Welding was begun on December 4 and 
completed in 1 eh man 0 and gives reliable Information 
on the strength of welded tanks tor the emuddrrsttoc 
of the Pressure Veaail C mralttee of the Boiler Code 
Ct mmlttee of the American Society of Mechanical Shi 
gtneers 

The results showed that donMe-V longitudinal welded 
seams are much stronger and more reliable than 
single-V welds. Recommendations were also made cot- 
eri£g the design and construction of the heads. Tbs 
prrismree at which those tanks tolled were so high that 
confidence In the sstoty of welded tanks, which art 
properly constructed has bean greatly Increased The 


method of testing by hammering the wehf while the Sir fflintf DfUlf 

tank la under a pressure < f one and onjehnW times tho rv IB ***** DBWAR, whoso death was recently an- 

working pressure, was (Usrasoed Although this teat Q u popularly known So tho World os too 

did not prove sa effective to showing up defective weMe inventor of the thermos bottle However, ho was not 

as had been hoped Itb use Is, nevertheless Justified consciously w o r king for what Is thus known but rather 

Another acceptance test proposed to this report Is to ^ ^ 

Increase the pressure until the shell of tho tank reaches ___ .loarimantina Tho use toot his Dewar tube" 
tho yield point. These lists show that the tanks are nmst^put to came as an aftortboaght, not so 

much of his own bat of toe eosamerclat world It Is 

I- true however tost Dewar need bis Invention himself 

.—r— for such purposes, but bod no Intention of eommsrdot- 

| WfM Istoff It, Ho was later able to liquefy hydrogen and 

I _ f 1 he frose It at mtoua 488 degrees Fahrenheit He also 

Isolated hydrogen bell urn and neon from too olr Ho 
was also the joint Inventor of cordite Ho died at too 
age of 81 years 


1 ful comparison of the results of suorsaslvo testa 
carried out on two of Its highest grads analytical hal 
ances Those balance# have been used constantly but 
with extreme care tor some years Both balances 
showed appreciable changes to toe ratio of the arms 
of the beam which could not be explained as toe result 
of wear of too knife edges. Tho Bureau considers toot 
these alterations an the offset of spontaneous c h a n ges 
to tbs beam probably caused by toe gradual tales** 
of s tru s t s set up during the manufacture of the but 

noted to many balances of tola type and supports the 
ioug-sstabUabed policy of recommending tost analytical 
and similar balances bo chocked occasionally by too 

S a *CVK>m»TCmi>w lfo^Hd'of the Bureos^of ^tsmk 
arde deals with too above subject It may bo ob¬ 
tained from too gupertotendmt of Documents, Govern¬ 
ment Printing Odlcn Washington D O, itt cents a 
«OT 

Substance* which deer**** In electrical resistance 
wbsn expand «o Ught are sojd to bo photoeisctrieHly 
Murava, Mrtdtfto k 9m mm commonly Known sub- 

SagFSn-nssvrs 

may bo censed by o ebaago In tho 
<o(taof tfi ewfta when enpoood to tight, 

ta ftwTstoiw ia tams'oen*. 

Sterr&Sr&nTSgS 

HtaMshoo a ree dy taritw to study ttorib rtQf ggyrtal 

the rsoiStadSrSSttaiufe-, pap*** /bWMrt* tto 

gnunwet^u 



safe after bring tasted to thta way, As It is bsoMif 
that tanks having largo outlets Weald bo seriously in¬ 
formed and, therefore rendered UOssrricsaMsv this tast 
ta not likely to be adopted, bOt tn taardsis b to* tost 
p r imers win probe My result 
It Is especially commendable to note that the Bureau 
of Wrtdtag which rspr OsS ots one of tho naobgsot of 
too ongtneoring todastrito, baa 0 largo number of im¬ 
portant problems Which It reports to solve Their to*, 
portance vrin be rrtllsed wbso It Is Considered that they 
effect almost eWy one because of too wasta of mo- 
tarial which result* when design* an based on total| ' 
firtont data or hi* tafiganeed by jmjtftowJtoMritotf 
to tho Information lorttto of too Sunwof|fioVlii. 
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Our Psychic Investigation in Europe—III 

Some Details of a Very Noisy Evening with a Private Psychic Circle in London 

By] Malcolm Burl 
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its aeat only by struggling hard against vigorous oppo- leather turns. By mors manageable than a cams far too doss to tbs rtagwetUr* me mb ers of to* 

sitton. TUI* business continued for five minuter or so, foot. It would liem qlf-tb*y oould have ban aura . terete {0 penult the assumption that they were handled 

the motion of the plate getting weaker and less frequent oarily runs by stroktntftbe bell*. Of course, the spirit- sir any one member front hi* asst, But here Tmay he 

all the time, when at length It refused to move any lit* Insist that the pufldblc operators take fiendish ds- wrong. - 

more, the alttlng broke up. light in Imitating material effect* la such style a* to If all the «Ud notaee ware done frawhiteuUy, than 

80 much tor tho phenomena produced. The entire throw suspicion upon tfelr own works. Butthoee iMp- would have bean de man de d a gnat deal of activity 


iJWog more manageable than a 
■Pwr oould haw been mm 
iSwbtel*. Of course, the spirit* 
able operators take fiendish de- 
rrial effect* la stun style as to 


ance, save for the preliminary alelghbells and the final belU did not ring 


made to Impose teat conditions, part of the room. Their ringing la the light, before 
This prevents any aerloua opln any of the controls or psychic operators were promt, 
to the genuineness of the phe- was a grave violation of seance etiquette. 


newt, no attempt was made to Impose test conditions, part of the 
or even to apply teats. This prevents any aerloua opln any of the 1 
ion’s being passed as to the genuineness of the pho- was a grave 
nonuna It must be admitted thut some of them were, I must in 
intrinsically, far from Impressive, and that the whole two hours < 

sitting had n very direct turn toward comedy, borse- and only tl 

play and circuit stuff Hut It would not be fair to con> found his p 

damn It on that ground alone We go to seance* be- dotted the p 


trod to me, and I dent believe they on the part of the sitters, but beyond this there was 
it all hkd they bean in an inaccessible no Intrinsic reason why these noises could not have 


beta fraudulently produced. Two or three free hands, 
and the thing Is don*. One’s general i mprs aa hm . in 
the praw n oe of a single phenomenon, would doobtlem 


11 admit thut perhaps there a 


it Insert a testimonial to the pianist Through be that It was certainty done fraudulently, but when 

ire of abeolute darkness be played brilliantly, me sits tor two hoars, and finds ail aorta Of afferent 

y thrice was fee forced to hesitate while be things happening, one on the heels of another, without 

its place on the keyboard. At times be than* any direct audible evidence* at fraud, one hesitates 

be piano tor the violin If the thing were alto- much longer to make this assumption. 


ret her vsudevllle, his contribution was by no t 


0 team about the physical the least feature of the program. 


e circular plate has made this 


world around us. To justify this admission, we need The behavior of tbe lighted lamp was perhaps the spiritism fat Britain, and is frequently cited as one phe- 
only point out that to have withheld It a generation moot I m press i ve feature of tbe seance. It covered far aoowoon that occurs In tbe light, under ootMhttons mak- 
ago would have been to stop short of the wireless end too much ground to jiermlt the belief that It was carried lng fraud Impossible. While It WM going on, I had net 


ago would have been to stop short of the wireless end too much ground to i*nnlt the belief that It was carried lng fraud Impossible. While It WM going on, I had not 
the airplane And if an unidentified force or energy in the hand of a single sitter. There wae no Irregularity examined either plate or beg—that cam* later, after tha 

Is really at work, we make a very large and unjustl- In Its motion to support the belief that It might have conclusion of tbs seance. 1 had thereto re no Idea. White 

liable assumption indeed when we demand that It pro- been poeeed or tossed from hand to hand. It bad no the plate was cutting up, what evidence would bn pro¬ 
duce result* which shall appear dignified, and In a wires or other permanent connections upon the end of swited that tta bahavter WM sngemorinal Consequently 

toshlon that shall appear dignified. Our dignity must which it might have been swung. I was watching the entire circle as closely U 1 oouW 


liable assumption Indeed when we demand that It pro- been poeeed or tossed from hand to band. It ha 
duce results which shall appear dignified, and In a wires or other permanent connections upon the m 

fashion that shall appear dignified. Our dignity must which it might have been swung, 

be left behind us when we enter the seance room, along Like *0 many other things In my seances, and 
with our credulity If we be credulous, or our prejudices told In seances In general, the travel of this lamp 

If we be at all Inclined to err In the other direction, on with extreme precision. For Instance, It swung 

80 we can well afford to admit that 

many of our seance results are unlmpres- - ■ . .—- . . 

sire on their own grounds, and when they 
are actually fanny we can laugh at them TT TE have no space to repeat in detail the conditions for our psychic 

without any loss. More serious Is the ad 1/1/ obligation, published m full m the January issue. For the gen ■ 

mlndim thut any of our rekulto are such ¥ ¥ „ al c4>meaunc , t however, we repeat the Mai points of this 

that a Mingle sitter, perhaps with a single ..... _ 1 

hand, could have produced them dcllber- AlIltR!CAN Oo* 42 MO In the *r,l n-xm, who 

ately, without danger of detection. In the SCIENTIFIC AMERICAN MU pay yz.iUU to the ftrit person Who 

case before us, the most serious obstacle produces a piychic photograph, under its test conditions and to the satis- 
to any hypothesis of extensive fraud Is faction of its Committee of JuigA. 

found by balancing human probabilities In The SCIENTIFIC AMERICAN will pay $2300 to the ftrit person who 

connection with the relations existing produces, under its test conditions and to the satisfaction of its Judges, an 

among the sitters. Nobody, ho far as 1 abjective psychic manifestation of physical character, other than a photo- 

Mow. pays any money In connection with graph ^ 0 , , uch lorl ^ f>emanenl i m | rumen ( d ; record may be made 

these sitting*—not even the occasional ", v occurr ' , 

Md ‘ln Europe^for which*! did tJ^nSTp^C ° f 

not hare a charge of a guinea or more to £ r - Daniel F Comstock, Dr Walter Franklm Prince. Dr Hertnaxd 

meet. No attempt it made to gain public Carrington, and tioudue the conjurer In the event of death or other dis- 

recognltlon of the rlrcle and Its results— ability, a temporary or permanent substitute for any Judge may be named 

such recognition Is actually shunned, and Entry must be made on or before December 3f, 1924, to the Secretary 

an successfully that many British spiritists to the Committee, at the SCIENTIFIC AMERICAN office in Ne W York 
will not Idretlfy the group from what I £uW award null be made on unanimous vole of the Judges, or on a 

S“ ld “ bo " t I1 t . f, V . four-to-one division. Seances with any medium shall terminate and all hu 

committed to give nnyhX the sensation claims to the award be Vacated upon rejection of Ms medmmship by formal 

at being a big frog In a tittle puddle— , Committee. ... , 

there isn’t any big frog in this puddle All the conditions for entrance, seances, etc., winch are laid down in 

And If we take the circle to be fraudulent the full announcement of our January issue, are part of this offer. — -The 
in Its entire momberahlp, wo must assume EDITOR, 
that It hM l>een held together for seven 

years, and brought together once a week . . 

throughout that period, for the very In¬ 
termittent satisfaction of Imixmlng upon the verv occa- a point at the far side of the room, well outsld 
atonal outsider circle, straight toward me. Had I been leaning tor 


Like *0 many other things In my seances, and I am tor suspicious actions or attitude#, and I found what 
Id In seances In general, the travel of this lamp went might have beM regarded as this, on tbe part of an* 
1 with extreme precision. For instance. It swung from of the ladle*. This tetter was tether In 81r Arthur's 

original seat or the one at Us right—st 

----- - .-.- - . » ■ t ht cod of the Mexice, I wai not iute 

“““——————————-HI which Mat ha had occupied at the begin- 

lave no space to repeal in detail the conditions for our psychic ntng Throughout tbe time when tbe plate 

litigation, published m full m the January issue. For the gen- w “ 1 “*f' ,no ’ ^ “‘J? 1 \™ r,on * I 1 ** 0 ; 

M rtfttl the Mol pomt, M 

entifk American vO pa, 12,500 to (h. tnt XJSt 

psychic photograph, under iti test conditions and to the satis- white her head and eye* beha ved as 

li Committee of JuigA. though she were peering surreptitiously 

ENTIFIC American WtU pay $2300 to the first person who under the table. I was satisfied that 

nder its test conditions and to the satisfaction of its Judges, an either she was implicated In the movement 

ychtc manifestation of physical character, other than a photo- ,h V* b !^ ° r ® 1 * 8 w “* tryl “* to "• ** 

****** 

judtuthoH rt-L»• ss'r i 

F Comstock, Dr Walter Franklin Prince, Dr Hertward cbooee. 

and Houdm the conjurer In the event of death or other dis- When I finally examined the layout 

mporary or permanent substitute for any Judge may be named under the table, It aeemed clear that the 

u( be made on or before December 3f, 1924, to Uis Secretary l»dy, unaided, oould not havo produced 

imlfee, at the SCIENTIFIC American office in New York ,»"■£* obeerved. That the beg was 

ward v,U be made on unanimous vote of the Judges, or on a »•“!'“«“ *“• «■“«* 

drvuton. Seances with any medium shall terminate and all ha ^ U *y . . ^i** ,U v int 

b award be vacated upon rejection of Mi medtumship by formal ttoTXto off^dTeen reel stance to being 

Committee. replaced, while so far ont of Its aeat as to 

conditions for entrance, seances, etc., which are laid down in make this seem Improbable. Hie bag, I 

io uncement of our January issue, are part of <Mi offer. —-The am reasonably certain, could not hare 

been air-tight, and In any event there was 
no escape of air from It# mouth whan the 

. — plate was unseated, bo application of 

pneumatic power must be discounted. 

point at the far side of the room, well outside the If the plate were displaced by direct human agency 


circle, straight toward me. Hat} I 


The Joining of hands all around the clrete Is another It would have struck me squarely, It halted Just s (i 
consideration. Of course this does not at all prevent Inches short of where my tore was at the moment T 
fraud, but It enlarges the number of sitters who must very smallest assumption one can make regarding tl 
be tfartlteponta In any fraud that occurs. If all that sort of thing Is that It Is done by one of the sltte 
was obeerved could hare been done by a single hand, who, by abnormal vision or by other means, Is able 


n leaning forward, working through the bag, from outside, we should hare 


It halted Just s few three posstbtUtle* regarding the behavior of the bell, 
at the moment Tbe First the bag might be shaken so bard that tbe bell 
make regarding this might ring! but It didn’t ring. Recond, the bag might 
>y one of the sitters be so voluminous that Its upper portions could be freely 
w-r means, Is able to kicked and prodded without sufficiently raising the folds 


we should require two parties to the guilty secret—the locate object* In the dark as accurately and as promptly at the bottom, or dragging them along the floor, to ring 

owner of the hand, and hla neighbor If both hands of as the rest of us do in full tight There Is no barite- the bell, but this possibility I had in mind while exam 

a single operator were required, we should need three tloe or exploring, no fumbling, accidental contact I* fating the bag; and I concluded that there was not 

of the sitters In tbe fraud. If the reader will accept never made with the heads or hands or feet of the enough of It on tbe floor tor such a result Finally, 

my Impression that the phenomena observed would hare sitters, and Intentional contact Is firm and accurate; one of tbe tetters might bare anchored tbe lower pari 

called tor the active cooperation of at least two of tbe and there la never the least bit of rustling, shuffling, of the bag with bis toot, white another operated upon 

tetters, at opposite aides of the table, tbe number of breathing, or other Indication that one of the tetters is the plate through the upper part. But even for this, 

tricksters Jumps to six. For money or us a casual In motion More than any other feature of seance* in I was far from certain that there was enough of toe 

indoor sport, one might picture half the group as victim- general as I have observed them, this demands exp Ians- bag upon tbe floor The motion of the plate would 

Islug the other half in tola manner, but my lmagtonitnn tioo. have called tor vary violent klcktog of tbs upper part - 

falters at the Idea of their gathering every week tor to conneetioo with Iris' fingers, tbe varUMUty of oh- of tbe bag, white toe lady of to* nwetdous attitude 

seven years on this basis. serration occurring between Sir Arthur and myself Is > would hardly hat* been able to put much effective 


tlno. have called tor vary violent Writing of to* upper pari 1 

to connection with Iris' fingers, tbe varUbHUy of oh- of toe bag, white toe lady of to* nwetdous attitude 


serration occurring between Sir Arthur and myself h 


• would hardly hat* hotel able t 


The rearrangement of the sitter* of course was bad. a common intedmt of usance* and tor that matter of weight behind a Stabilising toot. 


psychic currents run better” I think tt fair to say that In psychology, but Ita intrinsic importance in ctamec- to* phenomenon. I would urge, however; tbe ltnpro- 

this Is a very susptrious circumstance, and that to tbe tion with tbe Incident upon which the disagreement priety of putting forward any argenwnt against It, 

present Instance it becomes doubly so to view of tbe occurs is easily exaggerated. It casta no discredit upon baaed spun Its “inherent Improbability” or any stmti*' 


Of the specific phenomena, tbe stetgbhelte were the 
weakest. By no receivable mean* could one know 


e when they rang, to explanation on a bate* oC fraud, that to# « 


a material foot had delivered u material Jeb upon tbe of these. My bee* Judgment was that the** object* 


her of the circle actually be upon toe tabte. The On another porn of this UMo. I bare mede It dear 
of the table mad* by the Mate and to* DM was one f why I M tout to* teadAof found ytegm teftstee me. 
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Mathematically Perfect BaDa of Lead 
Called Shot 

I F the end of an ordtanry shotgun shell be nncrimped, 
oat will roll acoroe of sbtatag shot, beautifully bur- 
ntutted, perfectly graded oi to size and abaolutely round. 
Without these prerequisites the hunter will have Just 
cause to complain of the charge of shot In the shells 
he tw, If the Individual pellets are out of round, or 
If they vary In sIm. he will return from the hunt with 
less game In his shooting Jacket, regardless of how good 
a shot he Is, than he otherwise would. And s charge 
of shot, fired under test conditions at a prepared target 
will show np the canse of the disappointment The pat¬ 
tern will be loss perfect, many of the bullets having 
fallen short because their Imperfection results In a 
lower velocity through the air than the sverage of the 
charge, while others are diverted from the theoretical 
course because they are not round. 

To produce, day after day, year In and year out, shot 
that are truly alike, true to gage, round, equally bur 
nlahed and equally hard because of Identical composi¬ 
tion and Identical methods of production has required 
the perfection of a process, which, far from being 
merely the dropping of a lot of melted lend from a sieve 
Into cold wnter. Is highly specialised from start to 
finish. Involving the previous manufacture for the pur¬ 
pose of a whole family of apeclal machines and the 
training of a special force of mechanics In tTadltluns 
of care and accuracy The descent of drops of molten 
lead from a high tower Into water, although an undent 
method of making shot. Is still retained, but only as the 
heart of a lengthy but modem scientific process. With 
It la retained the ancient ahot tower, and It Is one of 
tbeas structures, a landmark on the skyline of New 
Haven, Conn, which contains nil the sportul machinery . 
that turns lead and antimony. In varying proportions 
according to the degree of hardness desired. Into 00 
tens of shining pellets every working day 
Front the lime the molten lead pours from tbe Mg 
cauldrons In the top of tbe tower until the shot I 
Peered over the counter in the shell It Is not tot 
by human hands. The whole chain of processes Is 
automatic. Gravity move# the product from ■»■- 
chiwy to machins, and the machine does all i 
the work. 

A* shown in the crosa-sectlonal dia¬ 
gram of the diet tower, there are at 
lu fop two melting pot* and i 
drop tubes. The significance 
*t this Is simply that ,two 
kings of ahot are profMed 
hr, the drilled and the loft 
or drop shot These rarte- 
ttee to* made by using dtf- 

■ with the Md. ptb 

the two are mad* 



! upper of the two cauldrons. The 
the antimony In the desired propor- 
’» the furnace of the 
level Tills Is shown 
left of the diagram 
From here, after lie- 
tng run off In pigs, tt 
la eletaled " 




t the 


top of the tower 
The temperature of 
the molten nmas la al¬ 
ways kept uniform a 
promotion very neces¬ 
sary for the produc¬ 
tion of truly round 
drops of falling metal 
The cauldron must 
also be stirred con¬ 
stantly In order to 
keep tbe molten fluid 
at uniform viscosity 
throughout 
The molten mixture 
Is run through a sieve 
of a mesh chosen ac¬ 
cording lo the size of 
shot desired 



la our da*6rtpUfft 
onrit tbe lower 
gad follow 


and uiacMnory for perfecting the shot 


thence through n distance of 1M feet, the drops assume 
a perfectly round shape, and as they fall through the 
air are eofik-iently cooled to form a crust strong enough 
to retain Its opherlrul slmpe until the shot has hren 
cooled In a tank of water at the bottom of the structure. 
Tlie descent requires hut 81 seconds. 

Next the cisilert shot are dried by heat and returned 
by a chain and backet elevator hulf way to the top of 
tlie tower Here are begun the several finishing proc¬ 
esses or polishing. Inspecting for roundness, assorting 
for slse and rejsillsMng At the sixth floor the shot Is 
given a preliminary graphite polish by two large rotat¬ 
ing drums and then It descends by gravity to the glass 
trays on the fifth floor Here It Is carried to 
the smaller ends of a series of glass, fan shaped plates 
having their wider ends Inclined ilownward Of these 
plates there lire It In curb tier and they are arranged 
In siqiertiiiposed zigzag form As the shot roll along 
these plates flip ported ly round ones run freely down 
the lm lines and tlie speed (hereby gained enables them 
to Jnmp a carefully adjusted gap at tlie lower edge of 
the glass. But any Individual shot which Is slightly 
out of round or which Is lni|s<rfert In any way cannot 
get np Hip speed necessary to make the Jump and foils 
by the wayside later to he remelted The shot which 
has passed the first gap most, however, pass 12 more 
gaps of u sladlur nature, corresponding to the remain¬ 
ing 12 glass plates. At the end of this series of IS 
gruelling tests all tlie shot Is considered to be perfectly 

The first or rough sorting for slse now takes place 
on the fourth fbsir Here the pellets are passed through 
revolving screens which are perforated In order to sort 
the more particular or 
subdivided sorting of Die products otrfhese 
l screens taking place on tlie floor 
below The shot Is now given a 
final polish which adds the perfect 
luster which characterises good 
shot, and It la thence conducted to 
the storage tanks. 

Teats for diameter number of 
pellets per ounce hardness, round 
ness and general appearance are 
now mnde on the finished product 
Chilled shut being harder than 
drop shot, la not mutilated na 
muih when fired from the bore of 
u shotgun, and therefore gives bet¬ 
ter patterns. The makers, know 
Ing that soft shot has better kill 
tag powers than chilled shot due 
to the upsetting of the shot In the 
game, have found It necessary to 
have n standard hardness for each 
Individual slse of stmt. The poured 
ahot runs In size from dust to size 
TT, making a total of 20 sizes. 
But the nine sizes of limkahot are 
cast. There are also ten sizes of 
lead halls wlih li are east ranging 
44 caliber to the 10 


gage Mill 
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Why Our Agricultural Prosperity Depends targely q^ ^j: ^ 

ByGeor^B.^ 




»A^oCCom 


1 the 80*er* arid of eon which *u 
II cultivated end barveeted by the cokelris tory were 
I of Virginia la 1006, our urnoal com (no- 



of cereal crop*. Both la 
the moat Important crop that American fanner* grow. 
According to the census of 1826 there war* 6,448448 
farm* In the United State* and laet Tear T84 per cent 
of then ralaed aa average of 18 acre* of com per farm 
In nine of the last twelve rearm, 
worth more at market time than both 


of Tmaewtoe, Kentucky aad-Aw Northw*rt rirrir Md quaSty. Sari 
nenmtm. Coot area raised ia tb* chief crop bnahria aaattally. 
vaa marketed prijgpeJtM* the form of whtofcey vebped jSeheel 
J ~" J eotn pro- 1 

«e railroad 
\» KrtilkXt* 

War retarded production 


About 18W, freight rataa were lowered and tbl* prr- 
mitted wdppteg con and fat Hveetock great, dtataneae 

at a profit The derolo pto en t and extensive use, of more _ 

Cfflctent arid powerful siacfatpwjr, and the breeding of which la 

----- better etralna of corn and bnproved method* of market* eras onr 

cotton crop*. In eight of the laet twelve ye*™, the leg the crop all aided In making con **■- 1 —* -*“ 


P fat the United Slat**. 


crop fa 

The peculiar condition proven* in the Americas 

.,S 2 . 

of the land far 



malnMnasro of aoU fortil 
meaakrha agetnat fix ~ c 

No ptctareof on*: 


Com, our kingpin crop, ia put to many 
porker famllle* which always are moet num _ . 

to the scene of maximum con production convert four, devoted to com. One-half of the 
troth* of the American com crop Into meat and lard, land la occupied by small grain* and 

Horse* consume 20 per cent and cattle eat IS per cent not because there crop* are more proilt- 

of what remain*. Ten per cent of the crop la con- able, but because crop rotation must be 

verted Into human food, bring consumed on farm* and practiced and the seasonal: distribution 

ground in merchant flour mill*. Com is also used of labor satisfied. Hay and Small grains 

extensively ft» the form of silage, fodder and stover aa do not compete with com fur the time 

a feed for domestic livestock It take* four million and attention of the fanner They can 

acre* of com annually to All the hundreds of ttionsanda he grown when bo ha* spare time 

of silo* which now dot the landscape In the leading hi* com grp wing responsibilities, 

dairying and livestock district* of the country Tun Neither their planting, cutting nor 

million acres of com ate harvested each year by bag* threshing Interfere with the com 

and sheep that am fattened for market 


r«*rtewit| 5 ri 
i nWiib*i w 
- wot psodhe** m ther d* to «*rr «**- 


Six of our Bts 
noli, Nebraska, Missouri, Indiana and 
Ohio produced *8 per cent of our entire 
com crip as well as 45 per cent of our 
pork supply and 211 per cent of the beef 
which goes to feed our 107,000,000 people. 
Com Is king not only because It occupies 
more of the farmer’s time and attention 
than other crops, but alao because It la the 
principal source of food for the American 
people, either when consumed directly for 
human nourishment or converted Into 
meat products. Three-quarters of the 
world’s annual com crop Is produced In 
the United States. There la no other com 
growing region which equal* the famous 
American com belt Argentina, Brasil and 
Mexico grow considerable com. moat of 
which la consumed at horns, except In tb* 
cmae of Argentina where the output la 
largely exported. 


our farm k comfortably b excut of a bar 
Jr J mil W At Mr Doc,'* headline nv 
dkalu, tom It indeed At tm* of crape, ooot 
(he (MSod Stale* <U a ohtle; and if a the 
store of Ak paramount Horn m ear afrleuk 
tural program that ht ttU* at comiderabh 
thou pages,—T he Editor. 


corn to every four that are grown In the 
land where the Stars and Stripe* are the 
national emblem. Among the leading 
foreign growers of com are Italy, the 
Balkans, Hungary, Spain and Portugal. 
Southern France also grow* some com, 
while the Rumanian and Hunga r ian 
litalna, moet nearly approximating the 


sumption and for export purpose*. Tl 


4 «gypt gr 
at of (he ft 




.n 1920 there were 6.448. 

I 343 farm* m the country, according to 

\ the census enumeration. Last year, 76.3 per tent of Acs*___ 

l an average of eighteen acre* of com per form. In nine of the lent tvefv* 
i yean, our com crop ha* been north amt b the market* than the 
, combined nheat and cotton crop*. In eight of those twelve yean. At 
value of the com crop hat exceeded that of alt 
our came and tnbe produced far daughter. 
Thta^rtgaUavoen^^M^b com enall 


Of our own crop Mag 
shipped akroed. In 1880, w* sxported 10A 
per cent of onr com crop bat atom that 



vent corn out of an 


8ta of Iowa. Bo ' U> *tiii?4(Mi«*ac 
OmTywu^Ae 

while bet foreign shlpeMrits io Bump* 
have, during recent yea**, annually 
amorai ted to approximately 90 per c*ct of 
Exports of Argwittna own to the United 
1 boon Brga a«d probably w«I not 

- -t on e * unto** our pepvfettois taetaeses 

pcMOfrisn to fh* rhmorca* of , oar domaetlc 
a j'wetgn p*y«ro rialna that Argentina com 
t|uut tint produced in America httaae* the 
samaUwr, making It battar adapted to poultry 


e food locally During the last three yean, 

tb* world crop of com has aggregated about 8406400,- _ 

000 bushels. Aa the United Btetee la the leading pro- of every e 
ducer, the world output la generally abundant or 
In direct proportion to production In this co un try 
Corn was the earliest cultivated crop grow: 

American farms The Indlapjkkaught the airly m 
In the Virginia and M umi tito li Uto ooloule* how 


prof- ig better 

_la all fcumetosi 

basts of the Netting; 

Conakry- feed;and that Ueoutaina8 to 4 par roat to** motet 
M . ^kv grow -, jto triteri ri pendkeep better ._ More o ver, them 

dtotributed. 


Plant, cuttivate and banrest com. Origtaafly, tb* only U groi 


to thto the deve l opnsmt and use of tobonaaviag pa- 
cbteery to abet cwu-ridriag opecatkna has been spochal. 
It la uetatto Nat 


primMve system of placing a flab to each 
U of com as fMtIHeer. 

Directly after Aa BavehsUonary War, the tortile 
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When we look at say 
mm, say • chair, 


«P *1Wr paftod an tjfa* fttttm, i__ 

1* pttotw aoonaaqueno* of rapid mark*- 
tar a* harvest time oas b* avoided, Tara organisation 

* b mon pemoeroa* «i i»tw paid agriculture Ad- 


- . Ja *m o**ttl**tloo rout «d band in hand 
Wttk Improvement la the distributive machinery of 
tMebnntty. Fotrattolly, American farmer* muat ad 
their pradactfcn to accord with national and world 
esquire* tea* pork and beef, the 
08tt gfywsr will hare to modify hi* forming to coincide 


_______|i constitute a part of the 

dtaNd'ttk luger population wiU hare an Important 
bghrlng epoA future com production. 


WMS to a *tran«« dal 
t *K*v moat be something 
of the ordinary man, and i 


., . _ wholly___ 

of the ordinary man, and that only the mathematician 
**» ba Initiated Into 1 to mysteries. It to true that the 
mathematician haa the advantage of 




vaotartesl ) ___ _ 

*P*y prise In studjdng the world of fonr dlmanalona, 
bat M rtgards tbi ooocvDtloti of the four dlmaulotiE 
Oftfce world hla point of view to the aame aa that of 
Anybody «m U It suppoeed that 6y intenaa thought 
the m a th e ma tician throws himself Into some state of 
treeoe In which he perceives some hitherto onaaapected 
direction stretching away at right angles to length, 


hknged in a threefold order, which for any particular 
faunrldual may ba analysed into right-and-left, back- 
wanto-and-forwsrds, up-and-down. But it Is no less 
obvious to everyone that Me world of ereats 1* of four 
dimensions; that events are arranged In a four-fold 
order, which In the experience of any particular indi¬ 
vidual will be analysed Into right-end left, backwards- 
end-forwards, up-and-down, sooner-and-latar. 

This news that the events around us form a world of 
four dimensions Is as stale as th* news that Queen 
Anna Is dead. The reason why the relativist resurrect* 
this ancient truism to because It Is only to Mts **4U- 
seoled nombinaUon of four dimensions Mat Me eapdri- 
SMOM of all ob trrv e r* moot In oar own experience one 
dimension Is sharply separated from the other three 
end Is distinguished as time, but our experience le solely 
terrestrial, snd if we insist on building the scheme of 
nature on purely terrestrial experience we ere limiting 
• - - ■ - -1 of the 


wnicn cosnges according to the motion of the observer, 
and that there Is a siijx-r-object In four dimensions, 
not to be Identified with the threo-dlroexulotml chair In 
Ptolemy 1 * scheme, or the some chair In Copernicus's 
scheme, but giving rise to both these appearances.— 
Romans lecture, lBtt, by Frofmor A. 

A New Vitamin Bread 

T HE discovery of a newly-perfected bread Is the re¬ 
sult of extended imestlgatlon* conducted by the 
Mellon Institute of Industrial Research of the Onlver- 
slty of Pittsburgh in direct cooperation with the halting 



<be wod 

uaMtovm trace* a___ 

to his own outlook—Is a world of 


expert* snd scientific stall of * leading baking company 
and a group Of retained specialists In food chemistry 
According to Edward It- Weldleln of the Mellon In- 
itltuta, therehasbeen developed and put into'successful 
commercial practice a method tor the extraction of 
vitamin* and mineral salts from the germ of the wheat 
berry. Tbeee products are peed for enriching white 
bread In order to Impart anmntete nntritira value and 
dietary balance. Dr Weidlrtk says that the food value 
of bread was formerly ascertajpied by chemical analysis, 
but that analysis 
falls to tell the en¬ 
tire story, the only 



lance the mineral salt constituents by the addition of 
the new wheat germ extract The new bread resulted, 
and It is claimed that this perfected product with only 
the addition of water to the diet will sustain Ufo 
Indefinitely 

The significant part of the discovery lies In the recog¬ 
nition that some of our milling processes have been 
depriving our lirend of their vitamins and mineral salt* 
The experience thus gained by the teats la a rerapitula 
tlon of that gained by the soil expert Until recent 
years It was believed that a chemical analysis of soil 
samples truly Indicated the qualities of that soil, aa 
well as the particular elements to he added to It In the 
form of artificial fortlllxera. Today It Is known that 
while such an analysts Is of value In soil treatment, 
It Is not the last word. It was often found that the 
addition of the elements indicated as lacking by the 
analysis did not produce the desired results. It Is now 
: the best way to determine what the 
u experiment with the life that growl 
If one wishes to know, for Instance, whether s 
kind of soil will raise potatoes well. It Is rare* 
» try growing potatoes on It that Is, to "ask the 
solL” Analogously, In finding a bread that Is a com¬ 
plete food It Is necessary to "ask the body" fay trying 
It as a complete food Such tests, supplemented by 
chemical analysis In order to check up on the exact 
nature of the modifications made from time to titna 
finally brought out the desired loaf. 

Water and the Climate 

E VE It \ ONE knows how much more steady to tbi 
stute of the weather on small Islands at great 
distances from continents than in most other places. 
Everyone knows how much milder the climate la bow 
much cooler In summer and wanner In winter, at the 
seashore then a comparatively small number of mile* 
Inland. This phenomenon depends on the water 
How does It deiiend upon water! What to the effbet 
that water exerts In that respect! Thera are several 
factors. In the first place, It takes a great deal of beat 
to raise the temperature of water, or, as the physicist 
says, the sitedflc heat of water Is high If you taka, 
for Inst once, a pound of water snd a pound of almost 
anything else—there are a few substance* that an 
harder to heat than water—and heat them over a care¬ 
fully regulated flnnte for a certain Itmgth of time, and 
measure the rise In temperature, you will find that the 
rise In temperature of the water Is lees than that of the 
other substance. There are a few exceptions, but then 
are very tow The result to that an ocean or a lake 
absorlm beat, and does not Itself rise very much la 
temperature. 

Again, the evaporation of water take* up heat Every 
one knows that. Everyone knows that to order to 
evaporate water away at all rapidly you must heat It, 
and the amount of beat that Is taken up In this evap¬ 
oration of water to greater than In the evaporation of 
anything else, that to to say, you have got to put more 
heel Into water In order to boll away or to evaporate, 
let us aay, a pound of It, than you have In order to 
evaporate a pound of anything else. Thu* the more 
rapid the evaporation the more effective th* resistance 
of water to the rise of temperature, snd for that reason 
the cooler the climate In the marine region compared 
with th* climate In a region where there to no water 
to evaporate. This to one of the moat important of all 
economic factors on the earth. It to s factor that, as 











24 


SCIENTIFIC AMERICAN 


tout, itttf 



The apparataa for detecting the stress art sally produced In up member of ■ bridge with live load 


When a Bridge Tells Its Troubles 

A New and Ingenious Device for Measuring the Effect of Traffic on Bridges 


«RW device hao been iierfected by the 
U 8 Burma of Public Boad* which will 
determine the stress produced In any mem 
chicle or train 


r It, n 


t the 


design a bridge a ... 

weight phia the load standing cm It, but when it ci 
to making a corral allowance for the Impact which 
every moving load produce*, they have had to estimate. 
The new aimaralu* 1* designed to furnlnh data long 
nought by engineer*, no that In the future they will be 
able to prepare design* baaed on accurate Information 
rather than on the mere attempt to make a liberal 


The device used, a* deerrlbed by H. B Smith of the 
Division of Teal*, make* a photographic record, by 
mean* of a beam of light, of the lengthening or short¬ 
ening of any part of the bridge. From the data time 
(.mined, when the *Ue of a member I* known, the *tre*a 
In It can be rnhnlnted. and by other calculation* that 
part of the strew which la produced by Impact can 
bo determined. Hueh Information can be u#ed In the 
design of new bridge*. 

The design of the measuring Instrument is based on 
an optical principle, its essential feature* being ihown 
In llie diagram. A and R are the two gage points, A 
being movable and pivoted a* shown At It* upper 
end I* attached, by means of sn adjustable fixture, a 
mirror By mean* of a small lens a source of light Is 
focused on this mirror and Is reflected back to a photo¬ 
graphic flint 

In operation, any slight movement of the point A will 
rock the small mirror about It* pivot, thus deflecting 
the beam of light and very greatly magnifying the orig¬ 
inal movement By thus using a beam of light to mag¬ 
nify the movements of the bridge member It is made 
possible to eliminate alt but two moving parts, namely, 
the gsge point with Its extension and the mirror on It* 
pivot Since the movement In either case Is extremely 
small, three parts respond readily with very Uttle co)n- 
ponent effect of Inertia. The greater part of the mag¬ 
nification Is obtained hy the movement of the reflected 
beam of light, caused In turn by the moveownt of the 
mirror, and a* the former take* place without any 
effect of Inertia whatever there can be no lag or over- 
travel of the recording beam In order to make the 
Instrument recording, a photographic flhn la w> placed 
as to receive the beam of light which pastes through a 
slot and makes a direct record of the variation* In the 


As shown In the photographic the Instrument, L I* 
a small electric light wboee fllaMttt la focused through 
the lens on the small mirror at li The Image of this 
flbUUMt I* reflected back across the vertical slot located 
In the partition of the Instrument at T Past this slot 
a roll of flhn la caused to move and receive the record. 


worm gearay driven from a smnll electric motor that la 
run by a storage battery This battery also supplies 
current to light the fllament. 

With this Instrument It Is possible to get magnifica¬ 
tion* of more than WO tinea the amount of the origins! 
deflection, but for most cases 900 times has been found 



ample. The amount of magnification la Calculated by 
placing the device on a specially constructed block and 
by means of a micrometer screw, moving the gage point 
to a known extent and then measuring the record pro¬ 
duced on the film. 

Intensity ami Duration of Fire 

S OME experimental work ha* been undertaken by the 
Bureau of Standards in connection With investiga¬ 
tion* of the flre-reetstlve properties of building ma¬ 
terials, to determine the actual fire exposure# to which 
building construe!Ions may bs subjected as used to 
house various occupancies. In furnace fire tests of 
such destructions, they are subjected to fire exposure 
the Intensity of which Is determined according to a 
standard time-temperature relation, which has been 
thought to represent a moderately severe building fire, 
the duration of which will depend on the building con¬ 
struction and building contents, the latter being deter¬ 
mined In a general way by the occupancy Fires of 
lung duration and high Intensity are produced by such 
occupancies aa heavy manufacturing, merchandising, 
and storage, with office and residence occupancies at 
tlie other end of the scale, aa giving the lowest dera¬ 
tion and Intensity 

In the latest test which the Buraon baa carried out 
a small building was constructed and furnished tn such 
a way as to simulate an office occupancy It was then 
burned out In a manner calculated to approximate an 
exposure Are While Interesting survivals of the con¬ 
tent* of a safe were obtained. It la apparent that to be 
conclusive further experiments will be necessary, par¬ 
ticularly to determine the effect* of larger room dimen¬ 
sion* on Intensity and duration. Efforts are also being 
made to obtain an estimate of tntrasltles of ires in 
building* hy examination of fire ruins An hwpectlon 
made of the Borttngtcn Building (Chicago, DU after 
the Are of Match id, 1932, indicated that maxtmmn 
temperatures b a f WeU 990 degrees and 1000 degree s 
Centigrade (If42 to 1022 degree* Fahrenheit) obtained 
generally over the burnt portico to judge hy fused 
metals, the melting points of which were later aster' 
Mined. At a few locations the temperatures apparently 
exceeded these averages by about 100 fegraes Centi¬ 
grade 
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yANwr G—Hne- Boctrie Fnfefct Trein 

TK tr * tbt *** ***** bf tha Austro- 

1-Daimler Motor Company, of Vtonaa, K made op of 

Si? ylb ^ 1 8,1,t < tba wgtoe ear or tractor, carrying --. — _—„ lluluw 

Itaa Baaefeto-elaotrlc art tor gseeratlng the rtactrlc en- Aboard the tractor The cot- 
f5fiL *?? r8d for aad«tor eoatroUn* the ton I* gathered through a 

trato aarrlca. mmi, a trailer, dertfrcd to reralre the -- - ' * 


a tingle 
trip acrort the Held. The 
aaetlon not only pick* Ur 
cotton, bat gathers It In baga 


hw» twenty five feet king, 
and all that the operators— 
one to each noule—have to 
do U to r - 


W* tractor, which lteelf carrtaa no uaefnl load, la a 
vehicle fitted with a lCO-boraapower water- 
oootod rtx-cyUnder gasoline engine, rigidly coupled to a 

WKM towatt contlnuouweurrant dynamo, aa well aa with to the Indlvldiml blooms. As 
g w accoaso rta* each aa electric lights, atarter, auxlUary fast as the oiwrutor cun 
aanuaMr, etc, and % capatan Installed at the rear touch the noule to the 
**<* tb* tractor. In addition to a self-acting vacuum 
toa»*, the reticle carrlaa a hand-operated brake. 

The rear wheel* are driven from two electro-motors, 
each of about IB horsepower The tractor is designed 
tor traveling both on the rood and on rails—on rtand- 
artfgags tracks aa well aa cm the wider Russian tracks. 

The trailer carries its considerable useful load of 211 
to 80 teat* distributed over tour axle* In order to Insure 
an ante pressure as low as possible. All eight wheels 
ar* driven by electro-motors, thus warranting the trac¬ 
tive fores required The trailer mounts both a aelf- 
aettng vacuum brake and hand brakes, thus insuring 
■ato braking of considerable loads on gradient*. The 
tout-axle trailer la made up of two pain of single-axle 
bogies connected together by horisontal joints and con- 
etltutlng the front and rear cars respectively, which, 

In turn, are joined by a girder The weight of the 
tractor Is about eight ton*, that of tho trailer about 
10V4 tna*. The maximum traveling speed of the train 


It files out, passing^ 
the hug hi tho tank. It is 
claimed that four oiieralort 
on the not*lea and a fifth on 
the machine to takp cure of 
the air supply can (tinker at 
least 0000 pound* of cotton 
a day 

A powerful miction rotary 
pump Is used, handling a 
large volume of air ut low 
vacuum. Two tanks art em¬ 
ployed, so that air can lie 

shunted from Die full one to the empty one In connec¬ 
tion with the emptying of the tank of cotton, making 
it unnecessary for Die pickers to stop their work It Is 
emphasised tliat the eolt.m Is picked absolutely clean— 
that It “points out and begins to go" before the noxxle 
even pinches it, and Hint there I* no netvsalt) for 



since the second w 111 he clear from It The 
neir consists of a certain number of links and stretching 
screws by means of whloli the assembly can he drawn 
tight alsiut Die wheel During the rotation of the wheel, 
the tire* revolve upon the Inner surface of the shoes, 

--- - - -.- —- -, — which are successively laid upon the ground. When 

level hard roeds of medium quality Is about 10 taking any leaves or jairt* of the (iml The entire the shoe has been replaced hy the preceding one. Its 

ns* kn„s ,>i i —u—w.-*-- foundling of the cotton ufler It Is removed from the boll tiumnlons reach tho tipper end of their conran ralwt the 

Is taken cure of, uutonmtlcnlly, hy the muililne, which alme, and turn It about so that It Is ready to be planted 
differs materially frum other* already dew rlbed In the ground again. At every revolution of the wheel, 

the ahoe wlU first drop 


kilometers per hour and Its maximum climbing capacity 
I* a grade of 23 per cent All these data are relative 
to toll-load operation. 


Another Cotton 
Picker 

A mong the inno- 

tteoa of the part 
tow years have been 
several cotton picker* of 
unusual promise. That 
It ha* always been 
n see— ary to pick cotton 
by hand I* well known, 

economies and the ex¬ 
panded production that 
would result from * 
completely surceaaful 
machine picker Wo 


weight 



Separate view* of the tractor and trailer of the naw Austrian gasoline-electric road train 


deed the shape and pro¬ 
portions of the suspMi- 
alon are such that the 
kinematic couple com- 


Thls machine la designed primarily to be run from 
a cheap gasoline engine, since, while electric drive la 
quite practicable so far as the machine Is concerned, It 
‘ ' -- ~T6 In the cotton fields. The 


suspension holes serves not only for placing the shoes In 
front of the wheel and raising them reurwardly, bat at 

_ the same time for tho power engagement of the wheel 

m"o7raothCT obviously gfv£ the most”neariy wlth ‘be shoes. The weight of the vehicle bears directly 
. - - - ■ "u the top of the *h"— th* *,k**i win m. 


n which the wheel w 


— — -— ~ — ——-— Infallible traction that one can hope for But the , , - 

picker alone weighs TOO pounds, and eon actually be caterpillar has disadvantages which have heretofore v»lve without any sliding action, and the whole traction 
pulled by home or by hand. If necessary It Is small limited it to agricultural work In heavy ground, where Ktrn “ " * u W or ‘ w * J ,v '“ ,8 rauple and by It *”*>*- w * 

enough to pass between the rows, and by means of a its advantages outweigh Us drawbacks. An Italian *“ " m * “ n "" 

wide extension bar Which carries the auction noule* artillery raptaln, M fluerrinl, has perfected the appa- 

far to the aide of the machine, It can be made to pick ruius Illustrated herewith, designed to bring caterpillar 

to road vehicles, dl- 
caterpDIar cum- 



multlpllcUy of parts. 

The fluerrinl device, In a 
slpipk and practical manner, 
prdvldea any driving wheel 
with an anti-skid traction ap¬ 
paratus which 


obliged to omit various constructional feature 
which huve contributed to the practical success of the 
system The advantages claimed for tho system In¬ 
clude the following 

It Is applicable in all kinds of wheels, whether driv¬ 
ing wheels or combined driving and steering wheel*. 
Olvw the simplicity, eusc and rapidity with which the 
device can he put <* and removed, all motor vehicles 
will he able to use tlietr highest speeds no ordinary 
roads, and at the same time w 111 have at their disposal 
an apparatus whhh Insures perfect adhesion and allows 
to travel and work, away from n ' * 


hearing surface and Is light th « worst and most Irregular ground The motive power 
and easily removable It I* In ** «*ed to the maximum degree pertly owing to tha 
fact a veritable caterpillar In perfect adhesion of the driving wheels, and partly be- 
which the rollers, gear wheels «•»»«« tlw running loss Is limited, whatever the ground 
“vdatapertTmi suppressed, may he like, t» the gliding of Die trunnions against the 
4 their functions performed edges of the suspension hole*. The use of the device 


o the drtv- 
I* wheels of the vehicle In 
w of road tractors and 


a are applied by means of 
belt which can be quickly 
adjusted and stretched over 
the tlrea, and In other cases, 
such as agricultural tractors, 
without a belt, hy means of 
^dependent shoes mounted 
around the wheel In the way 
(.bains or* so m etime* mounted. 
We may confine e o reel e ra 


■ wear of the rubber tires ti 
they roll easily a 
surface of the shoes. 

To Disinfect East India Hides 

A merican tanners using British Indian hides and 
skin*, reports Vice Consul Hooker at Madras, will 
be Interested to learn that the Installation of a hide 
and skin disinfection plant in Madras Is contemplated 
by a native concern The proposed plant will be 

_ equipped to handle about 2fi00 skins per day The 

the way enterprise when In operallng m 

Amplify and facilitate the direct anipmeot c 
from southern India to the United States 
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Elevation and Range of British Naval Guns 

Main Armament of Capital Ships Remains Today as Originally Designed and Constructed 

By Hector C. Bywater 
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fllHB qowtlau of the mechanical mean* by which the base IU weight Is cure fully estimated at 1188 tons. where it uuk to stund It wns Imuled up the ramp no 

A sadcnt Egyptians set op their huge obelisks, often It haa remained for the Chief Inspector of Antiquities rollers until Its huse lay over the sund pit The sand 

la a court shorter than the obelisk Itself, has tong been In Upper Egypt, Ur It. Kngrtbmh, to suggest tlte above was then gradually withdrawn through channels helow, 

• mystery. Cleopatra's Needle la 88% feet high, 8 feet solution of the obelisk raising problem, based on refer- and as it tun out the obelisk sank Into the requisite 

wide at MtM, end weighs 188 tons. An Egyptian obelisk races In Egyptian papyri to a sloping hrlrk embankment vertical position The three lower diagrams Indicate, In 

new at St John Lateran in Bome Is 108 feet high, 9 nr ramp 400 yards long bv 83 jRitln wide, and the use the order shown, the sand being removed from the pit, 

M wide at h eft , and welgha 400 toes. Still more of sand In making It, also to the known use of levers then the obelisk comtng to rent, and lastly the obelisk 

eoonwws la the obelisk, never rafted, which was re- sad rollers, ropes, ami the employment of thousands of pnllcd upright This Ingenious engineering Idea may 

eently unearthed lytef horlecotelly to a granite bed slices. The obelisk was not rnixed, but lowered Into a he typical after all, of how the Egyptians carried on 

at Assouan. It Is 198 feet tong end 14 feet wide at funnel-shaped sand-pit dug In the ramp over the spot much of their remarkable construction work 


OBEUSX-BAI8ING EXPLAINED! HOW THE ANCIENT EGYPTIAN ENGINEERS EMPLOYED A SLOPING RAMP AND A SAND-PIT 
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Industry in the Philippines 

The Golden Opportunity Which this Dependency Presents to American Capital 

By Vux-nte VUlamm 


H pl •*' KCDN’OMIC progress of the Philippine* 
Hint* American ixtuputlon 23 jenrs ago 
fur HiirpasM* Unit of tlx three centurle* 
preceding It It 1* nuirkeil hy exlcn*l<m of 
i> 1 h rollon*, greater and more standardised 
' pnnlmtlon modemiiuitlon of processes and 

more roordlniitlmi In management and marketing Tlie 
diviloiHiient of the countrj on u larger scale la a 
challenge to enterprise 

There are 7UiO Inland* In the Philippine group, which 
fact mukra water transportation vital There are 0000 
mile* of good road*, OWN! mile* of telegraph line* and 
1100 mile* of Inter inland cuhle* Distant |*>lni* In the 
nnlilpclui,o art. connected with Manila b> radio 'Hie 
out*lile world la reached hy three cable* and one wlre- 


kllu* In 1020. _*1 per cent of the augur produced waa 
00 degree* centrifugal and 70 per cent 88 degrees 
Muscovado, In the following year It wus 30 (ter cent 
centrifugal and 64 per cent Muscovado A* modem 
method* are Introduced more centrifugal sugar will he 
produced, which mean* more return*. 

There are stilt a good number of animal driven btllla 
ami small steam-power mills furnished with side-valve 
engines. The sugur out-turn of these mills Is usually 
of low grade on account of dlscolorlsatlon hy carmlltea- 
tlon In kettles plnccd directly over the Are The output 
of modem controls compare* well with the best of Its 
kind In the New >ork market There are now 32 of 
these central* erected with a capacity of 28,000 tons 


charge the syrup Into vacuum pons where It Is boiled 
into crystals. Impurities remain In the mother liquor 
and are carried off as molasses. When the masseculte 
has been boiled to a proper density the contents of the 
vacuum pens are dropped Into mixer tanks whence 
they go to centrifugal machines for drying. Molasses 
Is finally separated from the crystals and the sugar Is 
then sent to the begging bln ready for export The 
molasses Is further subjected to a process of extraction, 
the residual molasses being used tor making alcohol 
or cattle feed or burned fbr potash 
The coconut oil la expressed from copra which la 
dried coconut meat In 1918 there was only one mill 
In the Island* and the export that year amounted to 
5,000,000 kiloe, while In 1919 there were In operation 



Glimpses of the Industrial life of the Philippines 


less xy*teni There I* a tonnage of 1,300,000 engaged In 
ocean shipping, while the aggregate of entrances and 
clearance* in the coastwise service Is 2,0002)00 tons. 
The foreign trade totals $230,000,000 yearly and the 
domestic business amounts to $000000000 The archl- 
pelugn lata on area of 115000 square miles with E popu¬ 
lation of 11 0110,000 Tlie total wealth of the country 
Is estimated at $3,800000,000 

The Public Utility Commission has jurisdiction over 
three railroad systems, one street railway, one gas 
plant, 34 electric plants, eight wnter systems, forty tele¬ 
phone m stents, two telegraph systems, 24 public 
wharves, 484 automotive vehicle tinea and 138 steamer* 
and steamship lines. 

Tlie first sugar shipment was made In 1703 when 
about 500000 pounds were shipped to the United States. 
Development of this Industry Is steady but rather slow, 
principally due to limited capital. In 1900 the export 
was 85,000,000 kilos, In 1922 it was over 800,000,000 


on the Island of Mindoro, The first shipment of cen 
trifngal sugar, however, was made In 1914 from the 
Ran Carlo* plant 

The cflne goes on an endless moving platform Into 
the crusher provided with rollers, from here the mat 
of cone passe* to the mHlIng plant proper consisting 
of a series of roller mills set In tandem The cane 
fiber Is then macerated by the application of water to 
obtain the maximum sucrose extraction, the fiber pok¬ 
ing from mill to mill daring this process. The juice 
obtained I* subjected to a process of clarification After 
being treated with milk lime to neutralise the acidity 
It Is discharged Into settling tanks to remove In purities 
and then decanted Into the evaporator supply tank and 
from there pumped Into cachasa tanks whence It Is 
agate decanted and discharged Into filter presses. The 
clarified Juice contains about SB per cent water and 15 
per cent solid matter About 75 per cent of the water 
Is removed by multiple-effect evaporators, which dls- 


43 mills equipped with 298 expeller* end 220 hydraulic 
presses from which 1402X102)00 kilos of oil were shipped 
abroad. This materiel goes to the soap, margarine and 
compound lard Industries, displacing in a great measure 
fate and certain vegetable oils. 

After disintegrating the copra it la passed through 
grinders where It Is converted Into meal which that 
passes to the dryer where it la moved on belts under 220 
deg. Fahrenheit for about 40 minutes, all surplus mate- 
tore escaping In a continued draft The meal that 
finds tte way Into the oven far further ta m pering or 
cooking, being subjected here to a dry beat of about 
160 deg. for 20 minutes or so, at tbs end of which rime 
It goes to the espaliers where it Is ground by spiral 
screeo* at thousands of pounds of pressure to the 
square tech The oil, laden with Impart ties, flows off 
to receptacles whence, after segregating foreign matter, 
it goes to filtering tasks tor further darlfleathm. From 
hare It com to storage tanks ready fbr shipment In det* 
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W» tanks. Tbe most Important byproduct of the oil U extensive The tobacco area Is Inundated yearly hr and oilier mineral deposits are known to exist and are 
Is the meal which contains about B per cent of oil and the Cagayan River which obviates the necessity of meriting inireuBlng attention Asphalt la already ex- 
Is utilised for cattle feed In America and Europe artificial fertilisation ported, mostly to Japan Goal Is being .mined and It Is 

The Philippine copra industry la quite Important The fabrication of clears Is done by hand. Over Mated thut before many yearn the country will atop 

Them era (SWOOJJOO coconut trees, of which over 4T,- 10,000 men and women are employed In the cigar far- Importing coal Oennnt plants are working and quality 

000,000 trees are In bearing, yielding annually about lories of Manila, which look like palace*. The outputs of output Is very eucouraglng Several mineral oil 
1,600,000,000 nuts In 1921 the copra production con of different factories are standardised, especially as wells have been sunk, high quality oil has lawn found, 

silted of 181,000,000 kilos of snndried, 103,000,000 kilos to quality, the Ucneminent exercising the closest super- hut the nuilter of its commercial exploitation Is still 

of racked and 1,000,000 kilos of stcam-sxid hot air vision la the fa<torl«*n. Applicants for work in flip iIgnr under consideration There are large fertiliser do* 
dried. Improvement In the copra drying process Is factories undergo physical examination and employees posits, and a couple of usbeniiw works are producing 
badly needed to place Philippine copra on a competitive are regularly examined the hast sign of ailment is fulr quality materials. 

basts with that produced In neighboring countries. enough for the employee to be barred from the fac- The rubber-growing industry la an Infant one Com- 
A profitable Industry can be developed out of the tories until be or she gels |ierfc> tly well The trade in paratlve figures are very Illuminating The costs per 

husks of the coconut, estimated to be 100,000 tons a America concedes without cusll that Manila cigars are ucre of ruhher lands are Philippines, $51 upkeep 

year, for making coir mats, binder-twines and allied the best moderate-priced cigar in the market and for cost, $20 Sumatra $110, up-keep coat, $28, Javu, $138, 

manufactures. Coconut shells make fine charcoal and this the close supervision is largely resismslhle. up-keep cost, $20 Conservative estimates of yield are 

were used In the fabrication of gas masks during the The tolsicro leaf from the plantation Is put through 000 pounds for four year old trees, 2.91 pounds for 

w »r a process of curing which eight years, and 6.22 

An Industry which is hardly two years old Is the take* ahout three years, at ‘ ' - 

desiccated coconut used In tbe confectionery manufac- tbe end of which period 

ture America alone Imports about 40 000,000 pounds the tobacco Is sterilized It 

a year This commodity Is protected by a high tariff Is then loft-dried and put 

Hemp made Manila famous. The hemp (w«m tea- through another curing 

tUei) Is a perennial plant and Is the most Important process which lasts about 

endemic In the Philippines. The country has a natural tour months with the ex 
monopoly on It, the hemp transplanted with the greatest ceptlon of the stripping 

of care In other tropical regions having produced only machine no machinery Is 

Inferior and weak fiber Hemp was known as cordHge used. It Is not permissible 

article In 1820 when an American naval vessel took to use molds and the sys- 

■ shipment of It back to America Although It was tem of “team work 1 and 

locally known for centuries It was not nntll 1840 when the nse of “suction tables,’’ 

It became an International article of commerce In which accelerato produr- 

1621 over 141,000,000 kilos were exjmrted tlon at the expense of qual 

The stripping Is done by hand with the old of a lty In other countries, are 
simple apparatus Invented by a Spanish priest In 1810 not known In Manila fnc- 

A great number of stripping machines have been In- tories. Manila cigars are grown wild In innumerable 

vented and proved successful in the laboratories but of clean whole tobacco, even the cheapest kind are long numbers In swuntps. Papain from papaya tree* Is ob- 

found unsatisfactory for tbe economical extraction of fillers. Be rap tobacco Is manufactured Into cigarettes talnatde which In color and activity Is equal to the beat 

the fiber under field conditions. The fibers are the and tbe rest exported. In the market There are recognized about half a dozen 

flhro-vsscular strands of the sheathing leaf-stalks that The commercial forests occupy about 00,000 square plants as sources of medicine In standard pharma- 

make np the trunk After slitting the fiber producing miles. Three kinds of lumlierlng are In vogue hand- copoela St Ignatius bean vleldlng strvehnlne and 

portion of the tree Into strips, these are pulled under sawing, water or steam mills and large steam mills, brucine Is grown only In Hie Philippines, while datura 

a knlft applied to a wooden block The condition of both bond and circular type*. American machinery that ylelda ulroplne grows luxuriantly Castor oil 

the knife blade, the pressure with which It la pressed and equipments are being used In an Increasing degree, plunt, croton oil plant kanialu and other plants of pur- 

and the method of drying are the most Important fac- The Industry la strictly In Its Infancy The United native properties grow almost In a wild Btnte Chicle, 

tor* that determine the color and strength of the fiber States market Is Just getting acquainted with Philip- now Imported from Central America, Is obtainable in 

A tree produce* a little over a pound of dry hemp, pine woods In 1921 ahout 24,000 cubic meters of wood the Philippines In great quantity The United State* 

Two men devoting four days In stripping and tree were sent abroad By actual comparative analysis the Imports 8000,000 pounds of this a year 

cutting and two dnys In weeding and cleaning the plan- hardest and softest wood* are found In the Philippines. One great Industrial oiienlng Is the manufacture of 

tatton can make about 7*5 pounds of the best grade of There are varieties that make excellent railroad ties, paper pulp for wlihli the raw materials ure plentiful, 

hemp a week and ahout 150 pounds of the lower grades, one of them, the Ipil, hn* nn average life longer than Hniong them being bnmlsio, cogun grass, abacs wastes 

The workers are generally also engaged In other call- any rroosoted tie known Tlie lumber Industry Is ra- and various palm trees. There should Is- a good future 

Inga. reiving considerable attention and promises to 1* ono for bamboo s»da pulp Starch producing plants like 

Hemp Is both arid- and Bait-resisting and by reason of the leading Industries of the country before long cassava, nrrowroot. slm-aimm and yams grow every- 
of the fact that It Is the Measures against defores- where Mat)rials used In the paint and varnish In- 

tnttou and ronflagratlon dustry, like copal, eleml and other terpen producing 

are enforced strlrily I nm plants abound. Already there are lielng manufactured 

her exports are passed up- high-grade perfumeries from y lang-ylung, champaca, 

on by Government exports vetlver and lemon grass There Is a nucleus of 40 

Embroidery and hat In hectares of nmlherry trees yielding silk which compare* 

dustrlee are done by hand well with the Chinese product In quality There Is now 
and exhibit the Infinite much excitement over this Industry which Is believed to 
patience and dexterity of be another bonanza Magnev lll*>r of which there la 
hand of tbe Filipino* Al- quite an exportation, and rattan and willows are being 
though only half a dozen devehqsal inpldly The growing of peanut for oil ha* 
years old the emhrolderv received great Impetus hv the steep raise of the tariff 
Industry Is now worth over on It from foreign countries In the United States. 
$7000,000 n year, the The waters of the Philippines lei in with fish, corals 

United States market al>- and shplls. There are some 50 pearling boats, mostly 
sorbing the big bulk of the Jnpnnese, engage)! In tbe pearl fislurlc* The Hnitan 
output. Tills Industry Is a of Sulu and other More dignitaries lire known alt over 
home Industry companies the world as the possessors of beautiful pearls obtained 
located In the city of Ma around the waters of the Island of Mindanao Soon 

nlla distributing materials tbe Philippines will not Import sardine*. Anchovies, 

among workers In thetr sardines and the most variegated llsli abound undls- 

hoines In different towns tnrbeil tn big schools In the limpid waters of the Philip- 

and maintaining a rorp of pines Shells Tor pearl buttons are exported to the 

bean registered. man to gather finished em extent of 700000 kilograms n tear 

The tobacco Industry ranks fourth among the wealth- broideries. Cloth Is brought over from the United The imotoral Industry Is not as important a* It should 
producing activities In the Philippines, with a foturd States, sometime* already cut np and marked, for em- be there bring onlv 1 non ono carabaos, 800,000 cattle, 
that outranks aTI. The tobacco seeds were Introduced broldering The Industry is fast developing, snd con soonoo horns, 3 700ono hogs ROO.nno goats and 

by Spanish missionaries from Mexico tn the sixteenth sidering the number of potential workers all over the 200 0(g) alicep (nminunh al>l> animat dloeases sre prev- 

rentury tn 1781 the Spanish Government established Philippine*, almost every woman bring skilled In the a lent all the tear around Ther are being combated 

a monopoly which lasted a century The first Manila work, tbe future of It most he limitless. The hat In- vigorously and are under rontrol Qneeriy enough the 

cigars arrived In America In 1818 wlwn an American dustry Is also a home Industry and I* wholly done by ronntry has to Import about 0,000,000 dozen eggs a 

wind-jammer, the "Pequot," reached Salem with a handwork Straw hats are made out of burl, bamboo, yenr from Chinn and $5000000 worth of dairy prod- 

story of an engagement with Chinese pirates which grass and reeds and grass. urts from Amerien and Anatralln Cattle-raising should 

brought the ship to Manila The Industry Is well Expert* have declared that the biggest gold dredging be one of the Important Industries of the country 

organised and firmly established In 1900, 173,000,000 area snd tbe richest plan r grounds combined with tbe The nleohol Industry (tl(* Eighteenth Amendment Is 
cigars were exported, while In 1920 the number was easiest methods In the world sre located in the Philip- not applicable to the Philippines) Is quite Important 

421,000^06. The production of cigarette* la WOO,000,- pines. One of the dredges during four and a half years’ It Is mostly manufactured from tbe sap of the nlpa 

000 really The area planted to tobacco la 91,000 hec- operation averaged 37 cent* a yard for every ynrd palm coconut tree and mi gar molaoses. There are 

tares yielding ahout KtflOOflOQ kilo* of leaf tobacco bandied which heats all the known record anywhere nround DO registered stills producing about 10600000 

This acreage Is 894 per cent greater than tbe fire-ysar American equipments are exclusively need Mining proof liters a year There are two Mg breweries pro- 

pertod of 191M919 and 46J) per cent than the period and dredging companies tn different parts of the Islands during around 5,000 000 gage liters of lieer a /ear Over 

oflBlO-1914. The land available to tobacco growing report progreea and prosperity Silver, copper, Iron (Continent on page 71) 


strongest of hard fibers It 
Is Intrinsically worth more 
than what It fetches at the 
world’s markets. It Is used 
for marine rope, towing 
rope, transmission rope, 
oil-well cable*, lariat*, fine 
grade* of hinder-twin* and 
allied products. The waste 
grades are manufactured 
Into paper In Japan. A 
small fraction of the hemp 
la made Into tagal braid 
for bate and trimmings, 
and hi the Philippine* the 
fiber la need in making 
doth, hats, baskets and 
many other article*. The 
rope-making industry tn 
the country ha* hero start¬ 
ed. In this industry on* 
Ma failure has already 


A COUNTRY of / 15,000 square miles and 
/J eleven million people, agamst Cuba’s 
“* * 44.000 square miles and three million 
mhabttanU, pet wi Ih its resources so untouched 
that its total foreign commerce tn its most pros¬ 
perous pear nas but 270 million dollars, against 
820 millions for Cuba tn the same pear—that 
u the Philippines Its climate and soil quite as 
tsell suited to sugar-groumg at those of Cuba, 
and m addition equallp advantageous for the 
cultivation of rubber, its forests and mountains 
constituting a store-house of timber and mineral 
tt ealth of which Cuba could never have dreamed 
—thk it the country those exploitation the 
present author urges upon us at north while 
Can n>e do other than agree vtih him> —The 
Editor. 


r HE prospenlp of the PhtUppmet, Mr 
Vtllamm tells ui, u pet to be realized A 
bilhon-dollar trade with the United States 
is the aim of hu compatriots As soon as the 
needed capital comes and the staple industries 
are developed, especially those of rubber and 
sugar, Mr Ytllamin feels that hu native land 
mil become one of the most important factors 
m norld trade And hu rather imposing lut of 
Philippine industries that hold out hope for large 
expansion seems sufficient to jushfp thu optimum 

—The Editor 


llevea rubber Is what has 
been found to grow moat 
advantageously In the coun¬ 
try Tlie rubber acreuge Is 
very small although the 
acreage suitable for rub¬ 
ber-growing Is extensive. 
There Is a strong move- 
mint In Amirlca to grow 
all Its rubber requirements 
In the Philippines. Tlie 
Indualry Is valued around 
$250000006 In the primary 
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Fighting the Mosquito 

How Minnows, Oil, and Drainage are Freeing 
Florida of a Leading Enemy of Immigration 

By D. H. George 


SSSSnaiNO minnows as mosquito policemen, 
I HR raring huge drainage ditches that coat 
■ ■■ fmm *80,000 to *00000 apiece, fighting the 
H minute parasitic pests with oil and State- 

wide cleanup activities, mobilising every 

- agency of modern science to eliminate a 

menace and peril which Jeopardise the rapid settlement 
of the land of our lust frontier—these are the effective 
measures that the Florida State Hoard of Health and 
manifold cl\li and private concerns are exercising most 
vigorously In freeing Florida of one of her most un 
welcome guests, the objectionable, omnipresent mos- 
qnlto the minute musketeer 
of the Inset I world who de¬ 
lights in poking his prickly 
bayonet Into human flesh 
Throughout Florida, the low¬ 
ly mosquitoes thut breed and 
swarm over regions of stag¬ 
nant water liars for mat 
years acted tho rfllea i 
winged “ShyloLks," ever 
voracious for their tribute 
of blood Floridans have 
now arisen and united re¬ 
sources In the most deter¬ 
mined campaign against the 
pestiferous "bloodsucker^* 
ever waged In Dixie 

The mosquito ns an enemy 
to Immigration and settle¬ 
ment and to sanitation and _ ___ . , 

liealth la going to be eradl- Th* W0.08* drainage 
rated from the land of 

flowers and winter sunshine before the armaments of 
science are again set aside Florida has Initiated a 
mate-wide drive which will cease only when the winged 
stlngera that have been a source of disease and nsnare 
have been permanently put to flight. Although at least 
40 of the GOO known varieties of mosquitoes breed 
abundsntly within the borders of Florida only four of 
them are feared as obnoxious carriers of disease Of 
this quartet of miscreants, the lnoaqnltoes known 
scientifically as the aedra tribe are the mast objection¬ 
able. being the active disseminators of dengue fever— 
a malady which made temporary Invalids of ut least 
20 |ier cent of the population of the southern States 
except Virginia and North Carolina last year The 
disease Is not fatal but it enervates and weakens the 
patients and markedly reduces their economic accom¬ 
plishments. 

This same oedea mosquito la a virulent carrier of 
yellow fever In addition to being a foe of Immigration. 
Thut Ih why all of Florida Is now aroused and enrolled 
In a bonanza campaign to rout the peat The average 
mosquito Is a seml-nautlcal maritime Insect hr that the 
minute fly cannot come Into existence without water 
In which Its various stages are passed Hence the lead¬ 
ing control measure Is to eliminate the waterlogged 
haunts und dens where mosquitoes may breed In a 
State like Florida which has mure than 90,000 lakes 
and a coast line that covers more than 1200 miles. It 
appears to the layman impossible to control mosquitoes 
b> eradicating such favorable breeding grounds. Kx- 
perts report however, that by practicing such controls 
In the vicinities of cities the extensive disease and 
havoc wrought l>y the pestiferous tilers can be con¬ 
trolled practically Tho distance that mosquitoes will 
fly from their place of origin depends largely an wind 
and weather conditions. In the brackish water sections 
of the Everglades, they have been found In large num¬ 
bers Inland 90 to 80 miles from the coast while In New 
Jersey, the busy biters have been discovered as far 
inland at 40 mile* from the coast. 

Mosquitoes breed In any standing water, even that In 
buckets or rain barrels which are often found hi the 
neighborhood of human habitations. The female de¬ 


posit* from 200 to 400 eggs at 
a time, which botch out In 
from 20 to 48 hours. Gen 
orally speaking, from 10 to 20 
day s are required to complete 
Its, theta- favorite the development of mosqultosa 

from egg to adult during tin 
summer nuetbs. One Interest¬ 
ing process In the emergence of the new crop of mos¬ 
quitoes Is tho munner In which the “wlgglers” use the 
old skins of their pupu stages aa rafts upon which they 
float about until they cun stretch out their wings and 
fly away If there Is much movement of the water In 
the pupu stage, the mosquito will drown That la why 
the Insects seek alow moving or stagnant water os head¬ 
quarters. 

The larva and pup® of inoaqultoes are air breathers. 
They are equipped with short breathing tubes that 
ocenr In the end of their foils, which they project 
through the surfnee of the water In order to obtain ulr 



ditch that but tread the caamnlty ef Perry, Fla, time 

This breathing method of the mosquito permits the 
practice of an efficient control measure which is being 
used largely throughout Florida. It constats In sprlnk 
ling or spraying a thin film of oil over the surface of 
the contaminated water The mosquitoes are unable to 
push their breathing tubes through the oil film Their 
air supply Is thus shut off and they drown and die 
The oiling system Is most effective for treating small 
pools of water In ditches, ponds, stream*, host slips, 
crab holes, shallow lagoons. Are barrels and Urge con¬ 
tainers of water. Oiling is a _ 

temporary measure and has to 
be practiced faithfully to se¬ 
cure desirable permanent re¬ 
sults. The Florida State 
Hoard of Health has lined up 
the cooperation of nil tbs 
garages In the State These 
service stations save nil tha 
oil that they drain from tha 
crank cases of automobiles 
and give It to the Stats 
authorities for use In eradl- 
coring the pesky mosquitoes. 

According to the KlortdSA 
practices, oil U administered 
In knapsack sprayers, water¬ 
ing pots, drip barrels or cans, 
oil soaked sawdust or sand 
nnd by mop or burUp sticks. 

The knapsack spray Is the . 
most efficient and rapid dis¬ 
tribution medium The sup¬ 
ply can will hold live gallons 
of oil. The operator works a 
hand pump and can shoot tbs 
oil In all directions a dlrtuce 
of 20 fleet. Tbs method U 
especially efficient hi ailing 
the edges of dittoes, streams 
and pools. The oil drip a m, Dring the 1 —)-- 


seeps constantly in tbs daslnd amount from toe can 
into tha water, la another efficacious control. The can 
Is usually suspended tores test above toe water and toe 
hole made large enough so that from 10 to 90 drops of 
oil wlU drip out a minute. 

Sawmills are numerous throughout Florida and saw¬ 
dust Is easily obtainable. The mosquito fighters have 
worked out another novel control system by soaking one 
bushel of sawdust In two gallons of oil for about 24 
Jtoun. The oil saturated sawdust Is then “sown” over 
the water as one would scatter seeds over the ground 
In some cases, burlap bogs of oil-soaked sawdust are 
anchored In the stream In such a manner that they 
emit a stream of oil tor some time which la effective in 
killing off myriads of dangerous mosquitoes. OU-soaked 
sand dumped by toe cartload Into moaqultCHtontuml- 
nated streams also aids In the abolition of the winged 
Invaders. Tha sand immediately sinks to the bottom 
of the water while tor several days thereafter, babbles 
of oil rise to the surface, burst and spread rapidly 

_The ordinary minnow la 

worth $1 apiece In praying 
on mosquitoes. Tha Floridans 
stock streams and pools with 
minnows and soon the tinny 
swimmers eradicate the ob¬ 
noxious colonies of moaqut- 

a minnow to consume as 
many as 100 large mosqul- 
tuee In a single day All 
tost Is neceonry Is that tha 
water be free of Illy pads, 
water hyacinths, matted 
grasses and other sources of 
obstruction which will pre¬ 
vent the minnows from pene¬ 
trating to all parts of the 
ditch or stream. 

.. Drainage la a permanent 

•osqotto aa mtn at l en mosquito control measure 
that has proved moat prac¬ 
tical under Floridan conditions. At Perry, Fhu, a com¬ 
munity where OR per rant of the population used to 
suffer from malaria, a *90,000 drainage ditch was con¬ 
structed some time ago which has eliminated the mos¬ 
quitoes and toe source of toe malarial Infections. The 
delivery of the community of Perry from the dotntna- 
tlist of disease-spreading mosquitoes has put new Ufa 
Into the town and has been tha commercial making of 
the surrounding countryside which was nofrprogreaolve 
during the supremacy of toe mosquito monarchy. 


the !o#p* of Miami, 
get *h«<r start. A* « 
r mm $rw *p <* ftp » 
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Marta* Wood Boron at Work 

L IICNOHUL to the name elm hr scientists to the 
sped** of marine borara to which tbeee succuksit- 
toeklng Individuals belong, While the largest of tbeee 
MM* are enlr ooe-foarth Inch haw (they ore sltnwn 
bare somewhat magalflad), thia rapid breeding peat la 
otto of the moat deetnwttve of the wood destroyers found 
hi aalt water 

The IAmnoria are found on both the Atlantic and 
Pacific coasts, subsisting an any untreated wood on 
Which they may find lodgment, the piling In harbor* 
affording one of their principal opportunities far exls- 
tanee. darning In contact with the idling through chance 
of tide or drift and lodging on the surface or in ere vice*, 
the IAmnoria, start a aysteni of interlaced burrow* on 
the surface, eating away the softer sprlngwood and 
leaving the harder wood In rib-llke ridges. Aa the outer 
shell of the wood attacked Is In this manner reduced 
to a spongy consistency, and to broken or washed away, 
the IAmnoria penetrate deeper and deeper until in time 
the pile may be eaten almost through and map off 
under Its own weight 

IAmnoria are especially hard to combat owing to the 
fact that they will pmetrate the Impregnated portion 
of treated wood through the least crerlce or abrasion 
and occasionally attack treated wood that may hare 
leached out to a low toxicity 
The United States Forest Sendee and 1U subsidiary, 
the Forest Products laboratory, are cooperating with 
other agencies In efforts to find effective 
chemical or mechanical treatment which | 
will make piling immune to the attack of 
marine wood deetroyera. This ti one of 
the moat Interesting of the many fields of 
activity entered by the Forest Service In 
promoting timber conservation 

Shop-Mid* Lnwna by the Yard 

N O longer need the Impatient golfer 
whose club to a newly organised one, 
or whose course has had to be renovated, 
wait weeks and month* for the grass to 
grow to the point where the iiertnanent 
greens may be used. Factory-made greens 
may now be bought by the yard, and laid 
down In their full velvety grot* th The same 
service la available for grass tennis court*. 

A British “pro,” J MacDonald, of Harpen- 
den, Hertfordshire, has perfected a method 
of sowing grass seed on a special fabric 
In a “factory” where the temperature la 
always that of spring or summer Car¬ 
pets of green gram are thus produced 
and when these are laid down on flattened 
surfaces, the fabric rota away and the 
root* become Incorporated with the soil 
Lawns thus made can be played an In a The thlni 
vary short time. Moreover, by a some¬ 
what different method, a lawn for tmme- 


transported In a «rut. and dove-tailed together, thus 
producing a green luwn which can even be laid down 
under enter These sumo kind of gram ruga were em¬ 
ployed during Hut World War for the camouflaging of 
gun emplacements and ammunition dumps. 

How Sharp Is a Needle? 


would be a very poor simile, us evidenced In I he accom 
pnnytng photograph of a bee stinger in comparison 
with the point of a very fine needle, magnified through 
a microscope +00 dlameti n*. At this magnification It 
will be noticed that Hie needle I* very blunt rind 
rounded, and quite crude tu regards workmanship, 
while the stinger is perfectly smooth and dill sharp 
Farther then this, something of the workmanship of 
nature will be realtoed hy the fact that this tiny shaft 
to not solid, ns It would upiiear, but contains a duet 
or Interior channel through which the poison accretion 
Is Injected Into the possible victim. 

The poison is anppllcd front two sacks or glands. 
The one known as the in Id gland to supposed to contain 
formic arid, the other sink secretes alkulln, and It Is 
the mixture of the two which forms the poison It Is 
this poison secretion Injected Into the flesh, and not 
the puncture of the stinger, which muse* the Intense 
pain with which the must of u* are more or less 
familiar 




A needle point (left), and that of a bat's stinger, 
photographed at 4M diameters magnification to 
show the relative crudity of the fonoer 

bromine or Iodine, for which Its affinity Is less. Pro¬ 
fessor Billiards’ most recent work hns been to devise 
u new and more directly ex|ieriiiimtiil 
method for calonlatlng the dimensions of 
atoms, with the remarkable result that 
the values obtained are the same, within 
the limits of error, as those given by rite 
older method. The new method deix-nds 
npon the Idea that the eleaient sodium, 
Rets under 11 impression exactly as potas¬ 
sium would ail under high pressure The 
atlrntllve fni-eea Is tween the atoms to 
snob that the Inieraul pressure In sodium 
nmler ordinary conditions Is JO,000 atmns- 
pheris higlar limn I Inti In |H>tnsslmn Ily 
using the data on these two elements he 
Is able lo show how the contraction which 
on are In the formation of a salt from the 
elements may lie distributed between 
them Tin* results throw mm It light upon 
the mechanism of rhcinliitl eomhinatlnn. 
the magnitude of the Internal pressures 
involved and muny allied phenomena 

The Present Conception of Matter 

I T to prolathle tliut In the stars tlien* Is 
going on a transmutation of the de¬ 
ments, more complex ones tielng built mit 
of Ihe atoms of hydrogen the simplest of 
borers at all, while others are Ihemmlves dlsln 
tegmtlng And what to going on upon 
tuneously In the stars has nrtnnlly been 
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Underpinning the Washington Monument 

Enlarging the Foundations to Carry the Five Hundred and Fifty-Foot Shaft 



should take over and complete the erec¬ 
tion of the monument, and that the Oorpe 
of Knglneers ibonh) report on the auf- 
flclency of the foundations. Thli board 
reported that the foundation was not suf- 
Orient to carry a shaft of the proposed 
height, and, thereupon, was undertaken 
the Important work of underpinning the 
foundation, which la shown In the accom¬ 
panying Illustration a. nils was done un¬ 
der the direction of Lieut, Colonel Thomas 
Lincoln Oasey, afterwards Chief of Kn- 
ginesn. The trouble with the old founda¬ 
tion was that It was too shallow and cov¬ 
ered an area tasumdent to sustain the 
pressure which would come upon It when 
t^^jftaf^ad^Ji ^^ry^to^lhi^ full 

enlarging the foundation by* spreading it 
over a greater area and sinking It a 
greater depth Into the earth. 

By reference to one line drawing, show¬ 
ing a section through the foundation, it 
will he assn that, except fur a central 
space 4fi f*et square below the old founda¬ 
tion, a massive square concrete slab, mea- 
eurfng ISO that OH bwbss on each side, 
and 18 fMt 0 Inches in thickness, was 
built below the orlghttl foundation. Start. 

(Oonffneed on pop* it) 
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A Canal that Grow* Crop* in a Barren 
Country 

O NR of the moat curious canals in nil creation li 
that now operated by Uncle 8am to carry the 
water* of the Mated River in southern Idaho to the 
Kin* Hill Irrigation project in the Snake River Valley 
Without water tor Irrigation, 17,000 acres of land In 
that neighborhood would be practically worthies!. How¬ 
ever, with plenty of moisture available, the locality 
will produce luxuriant and 
profitable yield* of every 
crop that can be raised In 
the Temperate Zonfe. A1 
fatfa, early vegetables, grain, 
fruit and stock are the lead 
lng money cro[w. ]>ue to 
favorable climatic condi¬ 
tions, the King Hill farmers 
can market early vegetables 
from two to three weeks 

ahead of any of their rivals. 

The water of the Mulnd 

River le diverted Into the 

canal at a point one mile 

above Its mouth The water 

Is carried 4000 feet through 

a lurge flume In the Canyon 

of the Malad The mnln 
canal Is 52 miles tong, five 

feet deep and 8% feet wide 

It has four lurge bridges and 

siphons across the Snake 

River Sixteen miles of the 
canal features concrete-lined 

banks. It bring one of the 

most extensive of the west¬ 
ern Irrigation channels of n 
permanent nature The 
Malad River Is fed by 
springs so that It Is a de¬ 
pendable source of wuter 
The yield of water through- 



A piece or the 52-mile canal that carries the mountain waters of the spring-fed Malad River to the 
irrigated faran of th* Snake River valley 


out the Irrigation season which lasts 103 I 
quate Plans are now under wuy to construe 
water storages as sources of emergency moisture during 
abnormal seasons 

The Irrigation of the Hnake River I alley has not only 
provided homes for n great number of ritlxens who, 
otherwise, would have been unable to obtain fnnn 
homes, but It hsa also created taxable values In excess 
of the entire cost of the project These values are of 
a permanent character and 
will endure and he a per¬ 
petual benefit tn the com 
munlty, State and llovera- 
mmt The course of the 
canal Is very crooked and 

tortuous, as Is shown by the 

tact that the waterway ex¬ 

tends over h route of 52 
miles In providing artificial 
rainfall (» but 17,000 acres 
of farming land More than 
live miles of wooden flumes 

have been replaced recently 

by concrete flumes and si¬ 

phons. These Improvements 
sre practically everlusting, 
while wooden construction 
rots out in about ten years. 

The King Hill Canal Is In 
terestlng, Inasmuch ns utter 
tlie private company that 
originally owned It failed. 


It into one of the beet small 
water projects In the West¬ 
ern States. He has built and 
Is testing out the efficiency 


flume construction. t)i*y 
consist of wood, monolithic, 
gunlte, gunlte and concrete 
and concrete seml-precost 

construction Thus far the last three types have been and power dam In exigence, overtopping the 
most satisfactory Where the topography Is very steep Roosevelt dam at Pboeoli Artwnn, hy several feet 
and conditions do not permit of doing the concrete „ It la 283 feet high, 177 feet thick at the base, 16 feet 
work directly at the scene of flume coo struct loo, the ' wide st th*_ top, and 10(10 feet In length. It will serve 
moil-pr ecast system of building the flumes has proved to create a reservoir covering 8278 acres, and will store 
oraettcsL The concrete slabs are made In sections 12 28ft,000 sere-fleet of water and seres to irrigate 165,652 

ftst kmc which weigh 3860 pounds apiece and then are acres of what will prove to be highly productive land 
Mnsdtoeethar with wet Iona of burlap soaked In tar Also, Its waters will serve to develop 17,000 horsepower, 
morn than 17 slphona hove had to be built which will be distributed among the owners of the 


which range In diameter from 48 to 100 Inches. He Irrigated land for application to lighting and power 
gunlte method of construction which features the use As will bo sera from our Illustration, the dam Is being 
of cement guns for the deposition of the concrete sg built In a series of great steps, and an Interesting flea- 
gregatc has proved particularly satisfactory under dr- ture of tlie work Is the method In which gravity Is used 
cumstunces wlierc any leakage of water which occurred In placing the concrete At or slightly above the level 
might damage the foundation of the flume The gunlte of the crest of the dam arc large mixers which turn 
liable Is very durable and weurworthy despite Dial its some 2000 tons of grind, sand and cement Into 1800 
walls are but 2!4 Inches thick It can be built quickly yards of concrete on every working day From the 
and efficiently ut lower outlay and with less labor than mixers miniature trains, driven by gasoline motors, 

carry the liquid concrete out 
ti|sin the completed portion 
of the crest of tho dam from 
whence It is conveyed In u 
series of flexible pipes down 
lo the newly erected forms 
ill tlie various levels of the 
finished work A power 
bouse which is built a hun¬ 
dred feet up the canyon 
against the dam, contains 
three t jrblni 
each callable i 
8000 horsepower 
Within the body of the 
ilam Itself are 4800 feet of 
auxiliaries lending to vulves 

wlilih regulnte the How of 

Irrigation water These aux¬ 

iliaries extend In four Imrl- 
gontnl planes 

Tlie lake uhnve the dnra 
will cover one of the his¬ 

toric spots of California’s 
goldmine days. Don Pedro 
liar a mining town from 
whlrh thirteen million dol¬ 
lars worth of raw gold was 
shipped through the Wrils- 
1 urgo express office, alone, 
enst fifteen hundred vote* In 
18(11) when I.lneoln was 
elected President The town 
was destroyed by lire In 1884, and ns the gold hnd been 
taken out by that time It was never rebuilt, ultimately 
Its site will be burled under 165 feet of water 

Quantum Mechanism in the Atom 

A T a meeting of thi Itoyal Society of Fktlnlmrgh an 
Muv 8 Professor K T W lilttaker read a paper on 
tin quantum nits liiinlsin In the atom 
Professor W lilt Inker shows llmt It Is possible to ex- 
upon tlie completed isirtlon 
satisfactorily In terms of the 
classical electrodynamics 
without postulating any 
structure In the atom be¬ 
yond that by which It Is 
customary to explHln In¬ 
dues d niagnetlxul list The au¬ 
thor considers the effect of 
an approtti lilng electron In 
proelui lng a “magnetic cur¬ 
rent In the ntom, up to a 
certain velocity of approach 
tlie elec iron docs not get 
)s>yond Die ntom but suffers 
an "elastic. Inipurt" whlrh 
repels It without loss of en 
ergy When, however, the 

velocity of approach exceeds 

till* critical value the elec¬ 
tron iuikxcb through the mag¬ 
netic atom and gives to It 
energy of exactly that 
amount or cpmntuni which 
corresponds with Die critical 
velocity The trumcfonnullon 
of this energy Into radiant 
energy mm be explained by 
gemmilling Die conception, 
thus the magnetic current 
becomes equivalent to a 

charged condenser, partak¬ 
ing of the nnture of a 

Ilertrlnn osclllnlor Hv a 

simple mathematical process, 
combined wltli (he assump¬ 
tion that tlie oscillators In the atoms arc- similar to eu< li 
other In Htnieture and differ only In scub>, Die equotlnn 
hp = U can be established, giving Planck’s relation 
connecting the frequence i, of the emitted radiation 
with the Hiununt of kindle cnergv 
the bombarding electron Photo-electric p 
lie Interpreted on the basis of this theory, and Bohr’s 
theory of series-spectra likewise finds on explanation.— 
Abstract from \atnrc for July l, 1922. 


a prominent part 

Harnessing the California River 

O NK of the latest of the c’ullfomln IrrlguUon works 
Is represenfed hy tlie Don Pedro dam which was 
completed curly this spring The dam, which Is 
situated ten miles above lo Orange on the Tunluiniuc 
Illver, In believed to ho the second highest Irrigation 
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Draining Land With Gasoline 

How the Scarcity of Labor has Brought About the Use of Machinery for Marshland Ditching 

By S R. Winters 


IAKINO bo nconunt of viist area* of over- 
and swamp liindH subject to the 
motion facilities of private nnit gov- 
irotal agencies, there are 48,878,000 
oi re* of farming lands In twentj-right 
J Ainerlran State* whose cmp-pnxluclnjr 
I to were could be enhanced by drainage According to 
sectional distribution, Itle ooulrl be burled advantage¬ 
ously along on expanse of territory embracing 22,88<M)00 
acre* In ten Southern mates, there being 6,000000 acres 
of wet lands In Ixiulslana alone. In nine Western and 
Middle Western Blules underdralnuge would quicken 
and Increase crop Jidda on 12,100,000 acres, while In 
an equal number of Northern States trenching luarliln- 
try would redound to the benellts of 8,417,000 acres. 
This offlclal computation, data hitherto unpublished. 
Is based on an Investigation made by the Drainage 
Division Bureau of Public Bonds, which serves to 
heighten Interest In behalf of adequate drainage ns well 
as to emphasise the achievements already credited to 
modem machinery and methods In removing excess 
water from agricultural ureas. Over against the back¬ 
ground of the compilation relating to the vast regions 
In need of Ulo underdrnlnnge Is the encouraging ac¬ 
complishment of ditching mechanlam In four Middle 
West States—Ohio, Indiana, Illinois and Iowa—where 
the work has been so all-embracing as to render difficult 
uny reliable calculation as to the untouched farming 
at re*. Progress In this group of States la unmistakable, 
and where accumulated moisture has not b*« displaced 
the agencies of orgnnlaed effort are well on toward 
the execution of systematically defined pinna One 
county In one of these above-mentioned State* rapport* 
200 drainage districts, while still another 


efficiently organised drainage districts nf the Middle 
West, tile of lire Inch diameter Is fucored Tlie reason 
for the larger tile is olnrlona, Inasmuch as nny Irreg¬ 
ularity In the make-up of small slxed drain for cemrev 
Ing off I ho accumulated water Is decreased In propor¬ 
tion. The variously shaped tiles of former duys—dis¬ 
tinctive among Ihs types being thp horseshoe tile with 
a flat bottom, either open or closed—have been super¬ 
seded by those of a cylindrical shape, that Is, with n 
round bore In recent years, concrete tile has come 
Into extensive use, Its adaptation having heat very 
widespread hi the Middle !Ve*t However, the popu¬ 
larity of clay tile Is not to be minimised. 

The veteran dltcher~whose predilection for the use 
of the simple simile lmd Its source In other lands than 
America—Is fait disaiipearing, according to the drain¬ 
age engineers of the Bureau of Public Hoods. Attrac¬ 
tive wages In the city, shortage of labor in more profit¬ 
able occupations, and economic disturbances are prob¬ 
ably the causes wlilih lmve speeded the going of the 
immigrant who obtained his knowledge of the rudi 
menu of ditching "In the old country" Ills departure 
Ims I wen ca pit allied mechanical Ingenuity has worked 
at top speed, and the development of a multitude of 
I lie trenching machines, operated by steam or gasoline 
engines has been the fortunate result. Instead of tbs 
laborious hand method of Installing a system for fa¬ 
cilitating the flow of excess water, machinery digs th* 
trench to the specified depth St s single operation The 
type* of Implements vary from the inexpensive ditching 
plow, costing from *20 to *000, to the costly equipment 
destined for contractor* and huge plantation owner*, 
entailing an investment of #0000. 


Marked Innovations — although seem¬ 
ingly slow nf evolution—have been In¬ 
augurated since the auspicious day In 
188fi when John Jolinston laid the find 
drain tile In llie United States, the event 
taking place In Ontario County, New 
York EHgnlllcunt It Is that 84 jours later 
—In the spring of 1910—not far removed 
from the spot where the historical tile- 
laying was commemorated, farmer* pooled 
their Interests, organised a company, and 
cooperatively acquired a power-trenching 
machine The method* employed hy Mr 
Johnston nre mainly In vogue in thla par 
tlcotar locality Elsewhere e larger dlam 
eter of tile has been Installed, the two- 





D L. Yamell. sailor drainage engineer of the Di¬ 
vision of Drainage Investigations, summarises the three 
requirements of a good trenching machine It should 
operate efficiently In all types of soils, should be capa¬ 
ble of cutting true to grade, and should have the ca¬ 
pacity for standing np under working periods of In¬ 
definite length wltliont disarrangement or breakage 
Hard shale, cemented gravel, sand, stones, loose loam, 
soft uiuck, and sticky clay, comprise the varied asaort- 
ment of soils, for having a versatile equipment, It can 
be adapted to varying conditions. Kor Instance, open 
or skeleton excavating buckets nre best salted to sticky 
soils, while solid buckets perform efficiently In loose, 
dry soils. Obviously strength Is a prerequisite for a 
machine thHt would labor In shale or stony ground— 
lest th* barrenness of Its results should be like the 
scriptural sowers of seed. Its efforts bring non-produc¬ 
tive 

According to classes, trenching outfits are four In 
kind, plows, scoops, wheel excavators and endless chain 
excavators. The names of the first two betray their 
natures. They are operated by horse*, and they fre- 
•quontly function simply to loosen the dirt in order to 
facttttata hand shoveling “Wheel excavators” Is a 
term which has reference to the flict that the bucket* 
are arranged around the outside of a wheel, while the 
bucket* on the rad less chain type are oonrayed on 
Parallel endless chains supported by a long steel frame 
at the rear of the machine. One rad of the frame la 


the machine and thereby cutting a thin slice of earth 
from the bottom to the top of the trraeh. Scraper 
excavator* are identical with the drag-Rne machines 
d e si g n ed for wide ditches, being some- 



insuring a wieldly eon 
The ditching plow la 

could hot be afforded.' _ _ _ 

of handwork is required to smooth th* 
trraeh tor laying the t|le. Tbs capacity 
of the ditch tag plow la frequently United 
to the excavation nf n trench of only 2ft 
to 8 feet In depth, a depth not adequate 
to numerous tocatttkn. It to primarily a 
serving the p etpo are of th* 
- _ ... porti on of 

boggy sou* where 

_ ____, aotata n Qto g 

rtrt** «f tht* typ* <rf unftfecht At ora- 
three of thuufifcrete Mute* 

** «o!Xm rapa* «t) 
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CwxartU pfo ^ Sarpririag 

B I smptoytag tike prtnob 
pte of tta* web. Jww 
surfaces MW ba roofisd ever 
ttlWWVbMMMlV 
the QM of ntoforcad oen- 
enter <p4 thU Method It 
espscUUy applicable where 
it hr required to cnoetrnct 
eerochettai having a consid¬ 
ers bto stsa. For airship use, 
the qmaticd of the height of 
the atroetwe U anather fac¬ 
tor which enters Into the 
cettridsrstton. A good ex¬ 
ample of recant practice la 
ahown tat the large aero-ahed 
which waa built for the Oetcr and lanar views at 
French Kan at Uonteboarg 

by the Fbnrrd-itbodes establishments, aocurdlng to the qoii 
plana of Moglaarr Localer The ontalde dimensions of pile 
the atrocture are, length BOO fCet, width 183 feet and aa 
height 100 feet to i 



Onter and inner views af the end of aa aero-ahed of reinforced concrete, a recent French design 


venlent In order to faclll 
late the handling of the 
alah, which weighs about 
dSO pounds, the lower Iron 
rod which la uaed for rein¬ 
forcing the middle riba la 
made to project anmewhat 
ut the top of the (lab and 
bus the ah ape of an eyelet, 
und i Ida ulao aide in secur¬ 
ing Hit Kliib to the croaa 
beum real* for the atmutth 
of theae reinforced concrete 
slabs are made by sutitsirt- 
Ing them ut the ends and 
loading tliem over the whole 
surface with Hand, repre¬ 
senting the weight which 
the alab la required lo sup- 


quirea to be covered, an<l may tboa And nuroerot 
plications. There need no longer be uny npprchec 
aa to an excexalve weight of material when It < 


The*? lntoreattng sheds do 
not hy uny means e\lmu»t (lie novel uses of reinforced 
concrete, which urt In fact being added to almost every 
day Just us u further example may be mentioned an 


to applying reinforced concrete fan the sides and eiqie- other trench development which involves the w 


ta prtnclpte, the portion which forma the vault Is dally for the rooting of structures, and exis-dally in type of sti 


kept separate from the side o 


of large sheds for airplanes 


our engraving; the principal members are spaced along 

the length of the abed and have a general parabolic -- 

shape. But for each of theae principal members, the - , v, 

tower part consists in reality of a girder of triangular 
shape, having on the inside a straight or vertical beam 
and on the outside an Inclined beam, these being con¬ 
st deraMy spaced apart at the bottom to form tlie base 
of the structure, while they are brought together at the 
top, the whole being suitably cross-braced. On the top 

of this substantial girder which may be likened to a fc 

half-tower, is mounted the reinforced concrete beam v |y 

which Is curved into the general shape of the vault, and IB 

it rest* on the base portion through the medium of u B 

special Joint of the kind which is now commonly em J 

ployed for this class of structural work and termed 
semi articulation, and In which the metal rods form „ 

practically the entire connection between the parts. 

The main girders of tile structure being thus obtained 

they are cross-connected by the longitudinal portions 

which run along the whole length of the shod, then a 

special slab of reinforced concrete of light and strong — 

make-up Is laid over the spaces in order to cover the 

building. j—- -i 

The triangular upright mem bora are spaced In pairs I j 

at 80 feet representing the Inside width of the shed, J 
and have a spread of 28 feet 3 Inches at the base Both 

the straight and the Inclined beams contain six rein -v>fr A - _er • 

forcing bars of round iron. At the bottom of each 

to a good slxed base of three feet three Inches square ^ 

the retofordng burs passing down through the base and 
anchoring In a concrete foundation of live feet square. 

The uprights are molded and flowed with concrete on - 

the spot, being spaced along at 10 feet 8 Inches between Another surprising appll 
centers, but the horlMtttal connecting beams are made erete—In hlgt 

up at the works, leaving the bars projecting out at the 

ends of these pieces so as to be able to make connection ua thin as 0 4 Inch, and th 

with the vertical members while these latter are being consist* of wire gaute w 

formed The croaa members have n general square noticed in the sectional tin 

shape, but are given a channel bar section for the sake cuing or ribbed portion nl< 

of lightness, th? fleet aide being turned outwards, this additional ribs of sultuhh 

portion having a small rib along the top and bottom The top and bottom parts 
Spaced apart at six feet four Inches <« the height of for applying the slab upon 


the rited, these beams serve 
covering stabs. The top or 
arched portion of the shed 
consists of beams formed in 
parabolic shape and corre¬ 
sponding to the base mem¬ 
bers span which they rest 
by the semi-articulations, an¬ 
other Joint of the same 
character being provided at 
tha top of the vault 
One of the original feat- 
urea of the paw construction 
la tbs use of a large flat 
covering slab which was de- 
rignsd by M. Mlnard, and it 
tsof unTkmal rise, measuring 
MM 7 feet by B fost 8 
todies, these reinforced 
concrete slabs which ’•era 
rittyty laid upon the strae- 
twnjfbenwi after the nton 
nee eg the customary roofing 
«Os, *ft very wen adapted 
Wye surface re¬ 


type of structure for towers of extreme height Radio 
towers especially are being built In this way, and are 
attractive In upiwarunce oh well as substantial. Tern 
ls-atH will not blow them down, us was proved by aoine 
of thp high towirs erected at St Flerre What Is a 
novel feature is that the tower inn be made up, say 
of Vefoot lengtlis, which are formed cm the ground and 
(hen bolulcd Into place This means much quicker 
work than when a steel tower has to he built 

Poisoning by Illuminating Goa 

T IIK only constituent of lllumlnullng gaa which lias 
serlmtN isilsonous proptrtles Is carbon monoxide 
( arbon monoxide Ims the pro|s.rty of forming a dis¬ 
sociable coni|s>und with the haemoglobin of the blood 
Just ns has oxvgen but the nltlnlly of carbon monoxide 
for Imetnoglobln N alsiut 2K) times tlmt of oxygen for 
Imemogluhln Hit griutir the extent to which the 
latenuiglotiln bucom«s lomlilned with carbon monoxide 
the less Is Its <ti]ui<It\ to ait us it turrler of oxygen 
Is tween Hu lungs and the (issues of the hody. and If 
n sufftc lint nmoiint of the haemoglobin In the blood 
becomes combined with turbon monoxide the normal 
oxygen supply to the tissues must evidently be seriously 
affected The effects produced by severe carbon munox 
Ide isilsunlng nr** In fact, tlutsu of slow or rai>ld nspbyrx- 

The iiilnlmuiu nmceul rul Ion of curium numoxlde that 
will prove ratal Is not known wltli certainty, but the 
mailable evidence jxiintx lo the conclusion that death 
will ensue lifter un extswure for severul hours to air 
containing 0 2 per pent of the gas Muih deiiends on 
the lenglli of time that the blood has been highly aat 
urutod with eurlsm monoxide, for the longer an ex 
tensive shortage of oxygen is iimlntulncd the more 
SI rlous Is Iho diinmge to the tissues of the liody, par 
tlcularlv to tin ntrvous system and the more difficult 
Is recovery Ilinrtng this In mind It Is not Improbable 
Unit Ol'i |ier is nt of < nrlsm monoxide In the air breathed 
might prove dangerous to lift. In the ease of prolonged 


) support the flat the structure, this method licing 



Tb« t u rr ets mv shsd from tbs ride, during the prsesas s t coast ruction 


i thin as 04 Inch, and tlie metal rclnfnnlng isirtlm might prove dangerous to lift. In the ease of prolonged 

nalsts of wire gHute with very smnll mesh Aa exposures, iteeonllng to Nnturt.. 

iticed in the sectional vha, It U formed vvllh a stiff Expiswre to relativity high concentrations of the gas 
ilng or ribbed portion along the shies and Ims two lends, of coarse to rapid loss of con*lousness und 
lelltlonsl rihs of sultuhli .diape at the middle part death, but In aerldental eases of isilsonlng the concen- 

iie top and bottom peris are given a suitable shape tratlem of enrbon monoxide Is, ns n rule, eomparatlvely 

r applying the slnb upon two of tlie cross beams of low and In these ilreumstimces the onset of symptoms 

.ng verv simple und con will Is- gradual though progressive for tlm gas. owtng 

to Its low concentration, will 

-diffuse but slowly Into the 

binod and It will be toug 
before complete gaseous 
equilibrium cun ha estab¬ 
lished Is-tween the blood and 
the air In the lungs. Herein 
lies a great danger, for so 
Insidious Is the onset of the 
symptoms that the person 
affected may not realise that 
anything Is amiss until he 
has lost so much of the 
power of his limbs as to 
render It impossible to with 
draw from the danger With 
01 iter cent of carbon mon 
oxide In tlie air breathed a 
renting person will become 
disabled In about two hours 
and a half with 0.2 per cent 
In little more than an bonr, 
and with 04 per rent In 

during the tmeses af construction «bout half an hone 
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Digging .iri Sacred Soil 

\ Research With the Spade in Palestine Since the War 

m S E A T jected for the next to on. No fewer then eight prop- thatof Jordan. Etc 
Britain erly equipped expeditions are at work add the reanlta the*.CnJveraitr Mu- 
basrisen of this combined effort promise to be far-reaching. On sewn of Philadelphia 
to the the eastern side, In the Jordan Taller, at Ala Dnq, naar has commenced work 
full Jertdio, the French AiCtweologlcal School (Boole on a well-conoatred 
measure Bthllqnr) conducted hy.-tb» Dominican Fathers has {dan under the tble 
of her reeponstblll- ch-ared and removed fimwotectloa portions of a mosaic direction of Dr 
ties In Palestine, pavement of an ancient hynagokuga of the third century Fisher, backed nphjr 
both us regards the Hereabouts Is Ibe fnmons mound which marks the trite res ou rces proportion- 
protection of the his- „f ancient Jericho Considerable clearances were made audertek- 

toricul monuments here In the course of excavations made In other days, lag, and rewarded at 
and sites and the or disclosing walls of undoubted antiquity, both those of ooc ® historical dls- 
toinlsatlon and en hoBBea Hnd nmln walls of ^ rit} , Bnt the coverlet. Further 

Interpretation of these reeearcbee Is not complete The ? th f ^ 

A Brm.h excavation was not made with that due regard to *"*£' r A!i°£J! 
tkhool of Arclueology 

(uoalogouH to tlte locked then. as now soAclsat comparative material, battlefield the mem- 
older -established In- P^Prrly collated and arranged, by which to deduce oryofwUch 
stltutlons ut Athens ,h “ '**” fK “ -“•* -- T '""“ • 


soon after (he end of the a or, to provide 
4-enter for research nnd advanced stud) 
Muniuel, Ills Mujest) s Drat High Com 
lulMcloner fur Palestine, created, us one of 
his first oltliliil nets, n Department of 
Antiquities for Palestine, ehargi-d with the 
protection of the historic, monuments of 
the country, tlu- arrangement of a na 
tlonal museum, nnd the organisation and 
control of excuvallcms and research The 
Government properl) regards the admin¬ 
istration of the antiquities of Pulestlne as 
a trust confided to It by the whole world, 
accordingly, an International Hoard, of 
which the Director of Antiquities Is 
Plialnaun, advises Hie Deiwrlnient cat all 
inulterH of pulrilc Interest This board 
Includes representatives of the different 
communities, nnd of the societies of 
foreign countries engaged lu iirclucsiloglcul 
reaeureh In Palestine 

The first fruits of this new endeavor 
are now becoming visible Professor Jolui 
toirstang, DSc, of IIvcrjKiol University, 
gives through Thr tllunlrated London 
Ntxei, an account of the progreos of Ills 
toricul rescan ti, and the protection given 
to ancient remains In the Holy 1-sml, uu 
der tire established British regime Pro¬ 
fessor Garstang Is the organising director 
lartli of the Urltlah Behool of Arclueology 
In Jinisnleui und of the Dcinirtini-nt of 
Antiquities for Pulestlne lie writes with 
the authority of scientific experience and 
lliose who nui) have entertained doubts 
na to how far political and other consld 
vrations might uffect Great Britain* ful 
tllincnt of her trust In regard to the 
antlqulllea of the Holy Lund, will be re- 
assurc-d and gratified liy the professor's 
vleflnlte accounts. 

Special monuments, like the great Cru¬ 
saders’ Fortresses of Acre and Atlillt, tha 
llmimn city of OasartMt, nnd the PhlHs- 
Hne site of Askalan, have hcen put under 
guardlans, and niuaeuma are being or¬ 
ganised win re all the local remulna may 
he preserved und studied. A central 
museum bus been established In Jerusa 


properly collated and arranged, by which to deduce 
the full und logical restrftg from the work done. Doubt 
less some learned society will come forward in the 
future to undertake the task In a modern fashion. 

Furtlier north Is Ilelsan, the “Key to Palestine," 



In the suggestive Part ef the ancient wadi 
word Armageddon. ef J e rlrfc * new en r svi cs l 
Here the University 

of Chicago, at the Instance of Pro f es s o r Breasted, will 


stud) Sir Herbert dominating the Junction of the valley of Jesrcel with work. At the entrance to Bedraeko. the narrow 
1 Conl - leading from the plain of Acre, are 

■me “f | i Harithiyeh and Tell 'Aim 1 , commonly 

ith the The views shown on the &dng page are as follows: ffifhe^m^f 

ants of i, The ancient town ef Tiberias, en the Sea of Galilee. St When Christ Deborah as the advanced poet of the 

8 08 "entered into the synagogue and taught” in Capernaum. St Armageddon, Syrian league and the House of Blsera. It 

on and the symbol of world cooffict. <i When Samson carried away the gates 1* here that the British School proposes 

1 The and pullsd down the temple of Gaaa. Si The pert of Caesarea, ones the to commence Investigations this year 

admin- Reman capital ef Palestine. Bi A' told of biblical disaster, where the Samaria, crowning a bill In the heart of 

tine bh shield of Saul rust* “saanoinUd ,With til.” The mountains of Gllbea, the the hill country, has already lieen partly 

wnr| d. Vale of JexresL.ud the Jordan valley excavated, and In true scientific fashion. 

m SOME HISTORIC SCENES IN PALESTINE THAT ABE NOW BEING iL^Yn'«rf 

2 all LAID BARE BY PICK AND SHOVEL OF THE ARCHAEOLOGISTS hT^todfn™ ** 

heard M , . . ■ . . . ■ ■■ - The Palestine Exploration Fund has 

lirereni been engaged these two years on an ex¬ 

tensive excavation at Askakm, the ancient 
Philistine city, and this year that pioneer 
body will expand the nreu of Its work and 
Investigations to other Philistine sites In 
the vicinity, even as far us Gaaa and 
southward, in order to obtain a proper 
und fuller interpretation from the hie- 
tori sit's point of view of the very Im¬ 
portant evidence already recovered 
We may conclude this catalog of the 
present sites of excavation hy reference to 
two upon the shores of Lake Tiberias 
(the Sea of Galilee) the Interest of which 
1" more local and the work aalf-contalned. 
Jnst south of tlie modtffn town of Tiberias 
the young Palestine Jewish Exploration 
Society has examined the ground border¬ 
ing on the lake, recovering evidences of 
the period of the Talmud In traces of 
bulldlnga, Inscriptions, sarcophagi, and a 
profoundly Interesting relic In stone re¬ 
producing crudely but In a well-defined 
manner the decoration of the seven-fold 
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Sawing Stones Wi^h Man-Made Stones' 

How Abrasives are Employed in Cutting and Shaping Marble and Granite for Building Purposes 

By J. F. Springer 


I====nXCBBBTVl 

■ mm with fra« 

■ gS® In cuttlnt 

■ III ur '<** « 

utnndnm, 

L ———- 1 nullable • 


ICHSBIVE hardsres It i 
with fragility ttmt the use at the diamond 
In cutting marble and granite town* more 
let* unusual. Similarly, carborundum, 
mdum, aloxlie, etc, appear tetreely 
aultable when applied to the cutting and 
fnshlimtag of atone ket, one or more of the artificial 
ubrealve material* have already gone Into such service 
and are In dally 


are naed In the cutting of 
marble alaha and the like. 
Great planing machine* 
are In tue where big gran¬ 
ite column* receive tbeir 
(lutes by the employment 
of similar means Marble 
balusters are cut with ac¬ 
curacy and dispatch from 


e active 
agent Glare itself la very 
hard, but It yjolda to the 
modern abrasive*. In fact, 
the cut glaas Industry Is 


call for high speeds. The 
particles of hard and an¬ 
gular materials are not 
rigidly held on the periph¬ 
ery of the saw The cut la 
aecurod largely by the ve¬ 
locity with which the par¬ 
ticle* meet the work It la almost, but not quite, as If 
the bit* of abrasive were Uttle projectiles. However, 
a projectile depends solely upon Its own momentum, 
whereas the abrasive particle depend* partly upon the 
bucking of the matrix In which It Is ret, as well a* 
upon the momentum posseeued by It Btace the weight 
1* quite Insignificant, this momentum I* due largely to 
tlio velocity Coneequmtly, In order that a small par¬ 
ticle. held more or lees loosely, shall really have a sub¬ 



jecting portions are fiat They com In two or three 
alu*. A steal disk Ho dimensioned that with the teeth 
Inserted It will bare a diameter of 80 laches, will bare 
IB large teeth or 66 suiafi ones. A eaw 48 taebo* In 
diameter when the teeth are set win accommodate 36 
large teeth or 40 small oags. A large saw each u 
this, when running with a Unear peripheral speed of 
7000 feet per minute, wlU be rotating at about 007 
r.p.ro With 2S large teeth 
round Ita circumference, 
18*28 teeth will paae a 
given point per minute 
With the 40 small teeth, 
we should have, under the 
same conditions, 224180 
teeth passing per minute. 


metis in consider*Me quantities by naaaaa of carbor¬ 
undum wheel*. Id thin pre mia tinge are Me methods 
of procedure. Ip the rife a k --—— 


e la properly M ......... 

lathe and then rotated at about ]00 r.pjn^A btg mold¬ 
ing wheal of carborundum corraaponds, hi tbfat case, to 
tha cutting toed of the ordinary lathe. This has a 
surface the exact reverse of that of the ti afen tat, Hut 
is. If, when the Job I* done and wMto molding wheel 
aqd finished baluster ere ret la contact, * stale tie 
passed through both exes, the regies of restart WlU he 
one and the same line. Where the baluster holies pet, 
tbs molding wheel la cut in, and where the baluster la 


.. _ wheel may consist of a single piece, or It may he mad* 

In this latter case. 871 up of a gang of separata wheals. It is operated at a 


teeth will fly by during 


with which the work ad¬ 
vances. we may readily cal¬ 
culate the number of teeth 


Kwh saws as I have been 
describing are adapted to 
cut work from 4 to 88 
Inches thick. Huppoee the 
work la eight b. 


bach In fire second*. With 
871 teeth passing per sec¬ 
ond, the one Inch cut 
would be made by the ac¬ 
tion of 1808 teeth That 
Is, 1800 separate cuts would be made to making an 
advance one Inch long and eight inches high Bach 
square Inch of this advance would be accomplished by 
283 cuts. This means that the work accomplished by 
the passage of one tooth amounts to the removal of a 
craee-eectlonal hit of stone about nne-flfteetith Inch high 
and about one-fifteenth Inch long 
It has already been said that the several teeth are 
held In position by wedges. The top and bottom edge* 
of a tooth are not parallel 
The fnrwnrd red of the 
tooth Is, In fact, not so 
deep (from top to bottom) 
h§ the rear red. the word* 

“forward” and “rear” hav¬ 
ing reference to the direc¬ 
tion of movement of the 
saw The bottom of tbs 
slot Is Just about parallel 
with the top. Accordingly, 
the wedge Is driven from 
front to rear It Is said 
that this method of secur¬ 
ing the teeth 1* adequate 
to all condition*. No plas¬ 
tering Is said to be re¬ 
quired oven when retting 
fine moldings, fluted cot 
The teeth may 


_ speed. Naturally, however, the linear peripheral 
speeds will vary with the varying diameters. One mar 
If we know the speed say that the, molding wheel should b* operated at such 
a rata a* to give a linear peripheral spaed of 0000 fleet 
per minute, but this would tie a loose and vagus way 
of masking. It would be perfectly definite, however, 
to aay that the part where tha diameter la at a mini¬ 
mum should have this linear peripheral velocity, or 
that the place of average diameter should have It 
At any rata, the molding wheel is rotated at a suf¬ 
ficiently high rata and while thus In rapid actum la 
slowly moved against the slowly rotating Morin The 
machine Is so designed as to proride a m«*ns of feeding 
and that the aaw eats ahead the molding wheel Into the block and tbas forming the 
at the rate of 12 Inches per desired baluster This machine differs from the ordi- 

- nary turning lath* in that the cutting tgol la rotated, 

and rotated at high speed. In this respect the device 
rather resembles thg milling machine 
The cutting may be facilitated by dividing It Into 
two parts. In the earlier part of the retting, a slotting 
wheel la used in place of the molding wheel This 
slotting device consists of a gang of coping wheels, so 
dimensioned as to ret circular slots In the rectangular 
block of stone, these slots having depth* suited to the 
general form of the baluster desired The molding 
wheel Is next used. The work may now proceed more 
rapidly because of the preliminary slotting 

* - ‘ ■ perpen" 


The standard linear speeds run, say, from 0000 to 
10,000 feet per minute. Tills means that the particles 
of abrasive meet the work at velocities roughly estl 
mated at from one to two miles per minute. 

A little reflection will perhaps suffice to show that 
such speeds require either a high number of rotations 
per minute (as with small wheels), or a large diameter 
of wheel, or a combination of considerable rotational 
speed and a moderate diameter 
Perhaps the use of carborundum Inserted tooth saws 
constitute* the most notable of recent advances. There 
Is, first of all, a disk of steel This may have a diam¬ 
eter as small as 80 laches or as large ss 84 Inches, or 
more The linear speed at the periphery I* properly 
7000 feet per minute This con be produced at the very 
moderate rotational speed of S18 rpjn. If the effective 
diameter is Sevan feet Kven with an effective diameter 
of 214 feet, the rp-m required will only be 801 How¬ 
ever the work In ct* temptation consists of the softer 
stones, such as marble, limestone, sandstone. I do not 
know that granite Is commercially rut by Inserted 

tooth saws. Whenever tills becomes practicable, the . ... _,___ 

linear peripheral speed will doubt lea* have to he In- Machine* built for uring an 

creased, say, to 10,000 feet per minute. In feet, the abrasive wheel conflating 

necessity for such high speeds may he the real reason of a steel central disk and 
that saws for tha retting of granite seem yet to tbs an outer rim of an abra- 
future sir* set It- a suitable mat- 

The business part of the Inserted teeth Is of a vary .Jrf* are soluble for aaws 
plain shape. Its form being rectangular. Thorn roe- having Inserted teeth at 

tangular portions project beyond the periphery, while carborundum. Similarly, _ 

the basal portion lies within tha circular outline of the diamond circular saws may ti* _ 

steel disk, that Is, It 1* set in a natch made for It in of eaw. Naturally, If titles Is 

the steel. The fagae tapers outward on hpT 
The notches also wMton ha tats pastas from 

toward the cspUr. Notch and tooth are so reli..-_.— --- -_ 

the tooth fifina aet in position In the notch and then Mounted tat a twfatfag ffejM or tfe ifiuw 

rigidly held nr a wedge which tend* to flare* tha tooth to tie reciproca t ed hortseutany. 

.... .... — — —- —--- v -- —‘-* maiWa and 


to the axis, and often the boars will have square ac¬ 
tions. Sometime*, the block 1* Jointed and squared 
before It la put Into the 
lathe end given Ita OotnpU- 
catad form. But these op¬ 
erations may also be done 
with the abrasive wheel 
subsequently to the mold 
tag operation. That la, an 
abrasive wheel two o» threp 
Inches thick 1* mounted * 
tha aptndle which aoeom- 
roodatre the molding whe*. 
It Is tb«« run at a Ugh 
of speed and made to 
tbs mptfed bqt not 

vszJr&t 

war be cut to I 














JQUMMft • 

WJm It An the piatw. Where * food 

of *<»« aa* to be removed, it ty^Md^nto nee a 
‘*h*d tor* pr*nmtoary operation. tfetoctas* 
ox voau * competent to do deep end fiat cutting. la 
«-,et it dote the roughing work and U followed by a 
juoldtog wheel made fern# a flair grit. The wheel* 
may bo pud* at the factory to correspond with any 
design wanted, and eo do not cover merely a flew 
abapea. 

A notable advance made la recent yean concern* tbs 
catting at flraalto and other eery hard rock lb feet, 
carborundum baa bean applied to the polishing, alomay, 
checking and Anting of granite. The potljhlng by 
nwwow of ktoee carborundum baa been going on for 
■Mae tlm*. An inn or ateel acroll wheel la oaed to 
provtds a resistant aarface But more recently this 
abrarive baa been found ml table In the checking or 
rabbeting of granite block*, and In the Anting and 
jointing of granite column*. Special wheel* have been 
developed for the express purpose of dealing with tbl* 
refractory atone. One advantage of tiring a grinding 
wheel 1* that the wheel cot* freely—that In, without 
opposing appreciable reelatance to the work Tbl* I* 
radically different from the way In which 
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kind* of granule* and Abril* 
Homo of them seen to bo p 


lathe. In tbl* latter enee, the tool oppoeee to 
the work a stiff, almort unyielding resistance. 

The advantage of a free-catting wheel operating 
on granlfv eonatat* principally 
la the fact that each action 
pretty well eUmbtote* breaking 
or damaging the atone. In con¬ 
nection with Anting, the nbra- 
rive wheel la run along the aide* 
of the location where the Ante 
la to be and so cats two long 
Kioto. The material In between 
slot* la then pinched out, and 
the atone cotter doea the re¬ 
mainder of the forming by 
hand. Tbl* work of Blotting for Ante* la done on the 
planer, tbe Wheel being aet up at the head and the 
work being nth under It an the platen of the machine 
Jointing of granite column* In done with thin, aolld 
wheels made Of tbe abrasive True Joint* are readily 


advantage of pressure, la not the easy process that 
the cutnbg of marble la. To make a proper attack 
upon tbe hard, recalcitrant atone, a linear apeed of 
10,000 ftet per minute la advised. The particle# of 
granite are shut off, ea It were, by minute projectile# 
Impinging with a velocity of nearly two mile* per 
minute. The wheel* need are not necessarily large 
fellows. Consequently, with comparatively small 
wheat*. It la neceaaary to uae very high rotational 


In all the atone cutting operation*, the wheels should 
lie assisted by a Jet of water This Jet Impinge* pref¬ 
erably at the lwlnt of action or very clone to It, and 
at a pressure as high as «> pound# per square inch. 
This I* the pressure doe to n head of 188 feet. 

The accompanying Illustrations show the various 
kinds of machinery employed to cutting and shaping 
stone, and also the Inserted tooth atone saw with the 
abrasive teeth placed to dove-toll riots. 


mattook that come and ggstn 
the kaleidoscopic operation* of 
celJ-llfe, Which of them are 
ailvef Which, If any, consti¬ 
tute the physical beria of llfet 
What, to other word*, la proto- 
plant f 

These are embarrassing ques¬ 
tion*. The truth 1* that tbe 
more critically w# study them 
the more evident does It be-^ 
come that we cannot stogie out'' 
any one particular component 
of tbe cell as the living stuff, pur excellence. Of this 
fact most exiierienced cytulogtats, including such em 
hunt leaders as Flemming, Htrasliurger, Bflttelill, Kol- 
Uker and Hridenliato, long since became convinced 
“><> man," say* Flemming, "can 
deflnllely say What protoplasm 
I* In my vtow that which 
live* I* the entire body of the 
cell ” It Is tbla view of the 
physical huff* of life that ha* 




r knowledge of the cell has 
nmced, and this is as true of 
the plijulologtot and tlie chemist 
a* of i lie cytoluglst “We can¬ 
not,” say* Professor Hopkins, a 
dlstinanlNlwd biochemist, "with¬ 
out gnw* minus* of terms, speak 
of tlm cell life as being uasoci 
ated with nny particular type of 
molecule Its life la tlm expres¬ 
sion of a particular dynamic 
equilibrium wblch obtain* 


the totality of co-exl*tlng pirns**,'’ This conclusion Is 
In substance precisely the same a* that of tire cytologlst 
When we speak of protoplasm ns the physi¬ 
cal brnds of life, therefore, we mean simply 
the sum total of oil the suhstnnee* that ‘ 
nny nttlve part In the cell life, 
and we cannot exclude from the 
list such substances h* water and 
inorganic sails which we com 


Tfe* Physical Buds of Life 

L ONG ago It became perfectly 
J plain that what we call 
protoplasm la not chemically a 
single bomogcMou* substance. 
It Is a mixture of many sub¬ 
stance*. a mixture to high de- 
' met of varied 


Arat sight this may seem a rather 
barren conclusion, but tbe fact 
Is quite Otherwise No conceit- 
Won of modem biology offers 
greater promise of future prog¬ 
ress than that the cell regarded 
a* a whole Is a colloidal system, 
and that what w» cull life 1*. In 
tbe words of Oxapek, a complex 
of Innumerable chemical reunions In the substance of 
this system Modem Investigation has indeed already 
proAted so much hy the point of view thus offered ns 
to suggest that the study of protoplasm and tbe cell 
may be destined to pan more und more Into the hunds 
of the physiologist, the pliyslctst 



e type for count 
as. tbt evidence from every 
tree demoostratse that the 
celt U a Complex organism, a 
tolcroeoeia, a living system, 
with the mtcroflenpe we dfadto- 
gnfeb fesn-ttfif system a riper 
gnwnd sabetltWIo* hyatopUam- 
to Whtdt'flf* *mi«M*d a greet 
variety of foctoed bodies, wide-, 

periJosJgr Jpwt to th* aenriin*' ] 

t^ ike system. Exempts* t 


ft 

«sfe 


and II 

the rising tide of cell research 
In these directions la of good 
augury for the fnture experi¬ 
mental analysis of vltHl pho- 
nomtnn There are, however, 
other aspect* of Ilia problem 
whhli still escape the precise 
quantitative methods of tho 
physicist and chemist, or are 
only liegtontog to come within 
their range, but which Hre none 
the less seentlnl to our view 
of the goner*! problem I refer 
to thnae phenomena with which 
the eytologfet, the embryologist 
and the jfenetldst must irv to 
deal — Abefracl from Itrit Hrdg- 
trick Memorial Lecture by Pro- 
feasor W ft Wilson, icJlrmd 
to Hot ten December It), 19U 

Pure Ozone 

rjnOFi.Bsoa e. a hiehhw- 

1FBID, of Berlin, has re¬ 
cently described, to the Okemi 
Hr ISritoag for October T, the 
preparation and properties of 


containing 19-18 per cent of 
owns was liquefied In exhausted 
glass bulb* by cooling to liquid 
air The deep blue liquid, on 
exposure to reduced pressure, 
gave off mainly ox > geo, and at 
ii certain composition asperated 
Into tw o layer*, the upper, dark 
blue, Injcr was a solution of 
oaone In liquid oxygen, the 
lower, deep violet-black, layer 
was a solution of oxygen in 
liquid oaone The lower layer, 
former!) considered to be pure 
owns, contains about SO per 
cent of oxygen at —183 degrees 
Centigrade The oxygen waa pumped off from It, and 
pure liquid oaone (B P—112.4 degrees Centigrade) ob¬ 
tained The vapor density of 48 (O.) was found by 
the Dumas method. On cooling to liquid hydrogen 
aolld oaone, to violet-bluek crystal# (SL P—2497 de¬ 
gree# Centigrade), was formed The gas, deep blue to 
color. Is, to tbe absence of ull catalysts, remarkably 
stable Pure gaseous oxone can be exploded by an elec¬ 
tric spark, but some remains unchanged. This would 
he expected from the endothermic character of the 
substance The critical temperature Is 5 degrees Centi¬ 
grade. ho e\ ldenee whatever of the existence of higher 
inlymera of oxygen was obtained, both to the liquid 
and gaseous states the formula I* O,. This work 1* of 
great Interest, and, apart from the determination of 
tbe physli.nl properties of tonne. It removes tbe last 
doubt aa to the simple character of osone—“oxoson” 
does not exist. 

Water-Power Plants in the United Stnten 

T 1IK United Slates Geological Survey, In a recently 
published compilation of data regarding the devel- 
oi*sl water power In tbla country, allows that at present 
there are 3110 waterpower plants of 100 horsepower 
or more, with u total capacity of Installed water wheels 
of 7,852^48 horsepower Of till* total 70 P 
In public utility plants and 21 per cee 
lag plants. It Is of Interest to note that the a 
100®, which embraced plant* of all Ml 
eluded ten limes us many plants as tl . 

report, which embraces tally plants of 
100 horsepower or noire 
New Vork stiff maintains its 
position as the leading Btute to 
the amount of developed water- 
I lower, with 1.291,857 horsepower, 
California Is a close second, with 
1,149,1*111 horsepower, Washing¬ 
ton Is third, with 454JWW horse¬ 
power, Maine closely follows to 
fourth place, with 4492114 horse- 
I>ower, and Montana Is fifth, with 
344.420 horsepower 
To penult a comparison of the 
developed water-power with tbe 
total water-power resources a table Is Included showing 
the maximum und minimum potential water power of 
the United Stales. 

The potential waterpower of the United States was 
detenutoed by dividing tbe rivers Into set tloos of dif¬ 
ferent lengths, the length depending on the slope of the 
channel, and the fall und flow of each section were 
determined from the boot Information available. With 
these fuctors the jxitenttal waterpower of each stream 
was determined on the assumption o' — ■ 

75 per cent In the water wheels 
The minimum potential water-power la based an the 
average How of the two seven-day periods of lowest 
How In each year of record. This, of course, does not 
give the ubsolute minimum Aow, hut for all isroctleal 
punswes potential waterpower trnsed on the Aow may 
la? considered as continuous jwwer Tbe maximum 
potential water-power I* based on the Aow available tor 
(10 per cent of the time 

It 1* the general practice to the construction of water¬ 
power plants to Instull hydraulic machinery capable 
of utilising stream flow far to excess of the absolute 
minimum und much to excess of the flow used to de¬ 
termining tlte minimum potential water-power as given 
to tbe table This practice I* forcibly brought out hy 
comparing the minimum potential water-power with the 
total capacity of water wheels Installed in water-power 
plants In some of tbe New England Stales, If all the 
wnter-power of the United States were to bo similarly 
developed. It would probably be necessary to Install 
plant* having three or fonn times the capacity of the 
estimated minimum potential waterqiowor as given to 
of the fable .—Abstract from article in Science for Jan- 
vary 13, IMS 



Forming a balustrade 
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Inventions New and Interesting 

A Deportment Devoted to Pioneer Work in the Various Arts and to Patent News 



the atom it the top of the lnxtrumsnt 
tad dfseonaaeta it from the roltnveier 
prod* at the other and Aa many n* 
80 distinct tecta may be mad* with thla 


for (he 


Radiant Heat aad 


aaf 


A MASK which contain* an elect rl< 
tight tor the a dm in l*t ration if 
radiant beat to the face and hn« n n 
aectian with a steam generator for mi 
dttknal treatment with steam la t)< 
product of a New Tort manufacture! 
whoa* claim I* that this comWnati n 
treatment la highly beneficial to the akin 
The mask la made of alnmlnnm It 
envelopes the face, which receive* tin 
radiant boat from a 90-watt lamp re¬ 
flected from the polished metal Inter] r 
of the mart At the same time ateem Is 
anppUed from a generator which Is 
heated electrically from any tamp 
socket 

Mont skin diseases It Is claimed, can 
be traced directly to the dogging of the 
pores which prevents tbs blood Import 
ties from being expelled In th« natural 
outlet by persplratli n The virulent 
matter then suppurales recoiling In an 
eruption of i Irnples The old meth si of 
using a saturated towel mi the face Is 
both unsanitary and lneffw live ns bv 
this means persplrntlm Is n t Induced 
. the skin being cnlv wetted Molsl heal 

tha electrical system of an automobile such „s ta furnished by the mask stlin 

-*.-atad The Instrument ulttee the nerves and causes a dilation 

of five Inatnunants— Inducing a deep flush This brings 

“■* * * about a sedative action which relieves 

I tae tired nerves, Heetrtc light from a 
nelly white bulb destroys bacteria and acta aa 
It la a tonic while blue light constricts the 


A Coaabfattkm Vfittmter and 
Aauwtar 

gY naans of this comMnation vott- 



»_ « t » d edt which gives 

battery"*" mammaam 
ilnfiaa 

and reads ta neui atraenans i 
the mater nay he read whlcbew 
the Util are eonaectad. The 
■wtap toward the tsmrfnal to which the 
positive ai de of tha otectrtoet Ctresit la 

A batten in the face of tin 


M of oomtort and ei 




A Clock That New Forget* 

M ANY people have trouble tn remem 
bating appointments anting dur 
big their asking hours, and for this 
purpose the alarm dock Idas has been 



1* Mr. WMtn At 8 

„ waBBtf! 

w^gnlongrt^dtaBovar chat t£rfor** 


tn purchase butter for tomorrow a break 
fkst tor the clock wilt have Jarred their 
t nsdotwnese before It ta too lata, This 
risk truly divides lire Into exact pe- 
nods, and ft win therefore rare! with 
the wbofceome approval <f the very 
orderly, systematic person who believes 
In a tintt tor everything and everything 
tn Its time N fussing with dial lndl 

S tore la requtrv d In setting this clock 
te card 1* slmt Iv Inserted In the stilt 
at tha fietttcular it minute Interval the 
alarm la wanted Its end catches a lever 
Inti do the mechanism and seta off the 
alarm 



A GOOD many peopk own radios a 
/a targe number own motor cars and 
lulte a tow own both Here la a chatg 
lug act for the st irtlng batteries of the 
car rar for the A be Herbs of the radio 
both of which have the good fortune ti 
lsquire the same voltage The motor 



trie light dremit 

purt of thli net which la the product of 
a Cleveland electrical manufacturer 
takes tha regular 110-volt pressure at 
HO eyries per second whli h means that 
It will aolt the majority of electric light 
drculta in the U 8 A The little D O 
generator gives current at 8 tn 10 volts, 
and ta equipped with clips ready to at 
tach to your calls for charging The set 
I* provided with hull bearings at either 
end which practically eliminates luhri 
cation trouble* 


A rORTLTfE awaits the maker of a 
vehicle wheel which has such high 
merit that It will supplant the rubber 
tired type now so almost universally In 
use It Is true thst wheels enough to 
make a huge automobile of the Patent 
Offlce at Washington have been Invented 
and patented yet despite all the effort 
thus represented the rubber tire, either 
pneumatic or solid rolls majestically 
an Many of tbeee wheels employ spring 
elements tor spokes but It has remained 
for Mr W B Kerrick of Los Angeles, 
CaW. to use springs in the rim not a 
rare feature cither bat in this case 
tbay are used tn a truly unique man 
They take the load n t In a dl 


SS“ 


'I to It The wheel renal*!* f a 
I disk Into whoae periphery are let 
a targe number of spiral springs haring 
their axes as bef< re mentioned parallel 
to tha road surface These spring* are 
rise let Into the Inside of a rim having 
fcchannel eroswaeetion Aa the rim does 
fint tonoh the dirt the load ta contton 
ously fleeted on the many transverse 
spring* It la claimed that the nsa of 

» does away with much vibration aa 
as saving fuel repair bills oU and 


time anto/tbat s 
as rubber aS*w:: 



TMs instrument does sway things 


Electrical Etching, Demagnetis¬ 
ing and Annealing 

A V electrical Instrument which com 
bines these three functions Is the 
dev el invent < f u Toledo Ohl) luana 
facturer In tie | rotes* <f the demog 
netlring (f tool* which are used tn con 
nectlm with mugnetli hulks, where It 
Is necessary that flu t tola be kept de¬ 
magnetised In ordir to be thoroughly 
ertW lent It ta mlv neresaary to pass 
I him I mgltudtnallv mros* the surface 
I late while on alternating currant flows 
In the oil* The Intirunwot receives 
Its operating current from an ordinary 
light socket When It ts desired to use 
It a* an etcher In the marking of shop 
t oil* for InstRnn It I* only necessary 
to attaih the piniil cord to the cotmec 
tlon on the lnstiument and write with 
the irdlnan touch on the toil la 
addition to this the Instrument may be 
used for light annealing and soldering 
In the tatter ease a tarbon annealing 
point ta used In place of the etching 
pencil and the wort to be annealed la 
held down to the surface plate mag 
netlcallv In soldering the Instrunwmt 

Dealing After the carbon point has 
been applied the wider 1a flowed on in 
tha usual way The tital weight ta 20 
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pounds, so that It may easily be carried 
about a shop to any place where It la 
needed. 

Stabilizing Carburetor Air 

C OMPLETE combustion of the fuel of 
on Internal combustion engine do- 
(■ends u|s>n the u*o of a correct amount 
of oxygen na proportioned to carbon and 
hydrogen The fuel for such engines Is 
aaually a combination of gasoline and 
ulr Gasoline Is a fairly stable element 
of the mixture, but air, furnishing the 
necessary oxygen. Is In constant varia¬ 
tion and unless controlled to a prac¬ 
tically uniform content and delivery of 
oxygon it disturbs those otherwise pro¬ 
portioned fuel elements, resulting In 
Incomplets combustion with loss of 
power and waste of gas. Air contains 
oxygen In direct relation to Its density 
At high temiieralures It rarefies and 
carries less oxygen to the culde foot, hut 
If Its ^density Is decreased by artificial 
saturation. Its temperature loners ac¬ 
cordingly and Us fuel value Is restored 
and uniformly maintained. Such arti¬ 
ficial air saturation la accomplished, ac¬ 
cording to the claims of Its Niagara Falla 
makers, by a device for that purpose, 
called an air atablUaer As shown in the 
Illustration, this appliance takes the air 
through six humidifying or saturating 



screens which are kept moisted*] by a 
flow of water which Is qpestaatiy 
drawn up from a basin by capillary ee- 
tloo. This saturation Inc rea ses the den¬ 
sity of (be atmosphere, reduces Its teto- 
perature, and restores its percentage of 
oxygen, delivering to the carburetor a 
supply of properly conditioned air fuel 
Large savings in fuel consumption are 
claimed. 

He Flashing Gloved Hand 

A GLOVE having attached to Its bock 
a pair of small electric bulbs, one 
red, one white, connected to a dry cell 
carried In a pouch in the gauntlet of the 
glove Is the clever Invention of an Eng¬ 
lishman, for the use of traffic policemen 
Contacts are made by closing the finger 
next the color of bulb wanted The alg- 
nul Is eminently practical because It be¬ 
comes virtually a part of the policeman 
and Is so quickly and easily manipu¬ 
lated that It finds constant use Tliere 
is very little about it to get out of order, 
or, like many devices employing electric 
lights In connection with the human 
form, to get In the way nr be too heavy 
for comfort 


A Return to the Steun 
Motor Car 

T HE Inventor of a new type of steam 
Imller for the automobile sees the use 
of gasoline for the self-propelled vehicle 
qg only a temporary phaee In the cuuree 
of Its development, while the steam pro¬ 
pelled car, because of Its comparative 
simplicity and (neenstttveneaa to outside 
disturbances. Is destined ultimately to 
“come back.” One of the chief troubles 
that beset the steam automobile hotter, 
especially In the hands of operators who 


are not already steam engineers, was 
caused by an accumulation of mud tta&i 
the Injected water Thla often quite 
fairly Insulates the water from the fire, 
permitting the part of the boiler which 



la not covered with water to Teach 
a higher temperature than the ordinarily 
limiting temperature of the boiling point 
of water under preasure and leading 
to its burning out at auch potato. Mr 
Walter B Herrick of Los Angeles, the 
Inventor of a boiler made to forestall 
such results, states that the vertical 
tubes of the new boiler are all welded 
Into a ring shaped header at the bottom 
Owing to the fact that thla Is below the 
level of the fire, when It gathers an 
accumulation of sedimant It cannot bum 
out. The same principle Is equally as 
applicable to the locomotive bolter It 
is stated that this new boiler has been 
given hard service during two years and 
has stood up In a remarkable manner, 
owing to Its cartful design. 


Improving RatUo Broadcasting 

A 8 yet no method has been found for 
perfectly reproducing over a tele¬ 
phone transmitter or microphone all of 
the overtone components of the homes 


tempts hero been made end the 




he record 

ewtatam 


phragm has been that It lute toe muck 
inertia and too little flexibility to follow 
the rapid vibrations made by certain of 


this pegs is the product of research by 
Dr Phillips Thome* of the Westtagbouse 
Electric end Manufacturing Company. 


use of a direct current glow discharge 
at low pressure, which provides a means 
of Ionisation conduction In open ate. 
The application of a moderately high 


motion of arc cause# the establishment 
of a peculiar, low-current, high-voltage 
discharge having a glowing appearance. 
Such a discharge Is remarkably quiet to 
the unaided car It Is found that the 
incidence of sound waves at the gap will 
produce alternating potentiate of equiva¬ 
lent frequencies. The sensitivity Is sur¬ 
prisingly large, an amplification of ten 




A rued form that stays put in line 


to one will give loud signals In a head¬ 
set Draft shields are need to exclude 
disturbing air currents. 

Locating Defective Wine 

A VERT simple, though Ingenious, 
method of locating either grounded 
circuits or broken wires In underground 


A Cleveland manufacturer has put on 
the market a form having a unique 
locking device designed to fadUtato 
quick locking and unlocking. Thla cws- 
alata of two very simple wedgae so de¬ 
signed that It 1* Impossible for the ad 
Jacent forma to get out of Una on either 
their bottom or face. The lower wedge 
reeemblee a mailing frog such as Is 
used cn derailed railway tracks In that 
the upper wedge Is almost bound to fall 
into the correct position with regard to 
the lower, no matter how carelessly they 
ore brought together by the workmen. 
Thla makes the sections of road form 
practically eelf-allnln* and fool-proof, 
and facilitates the later procera of edg¬ 
ing The sections are 12 feet In length 
and are made of 8/16-Inch stock TTie 
fist holding stakes have a penetration of 
18 Inches and may be driven In at any 
point along the edge of the form The 
five-inch base of the form Insures an 
ample bearing to support It when carry¬ 
ing mechanical finishing and subgrading 


by Jesse K. Debrick, assistant foreman 
of signals on the Pennsylvania Railroad 
The device for this purpose consists of 
two Iran rods about tbs Mae of walking 
sticks which ire connected to the two 
leads from g telephone receiver An 
alternating current or a pulsating direct 
current Is applied to oaa end of the wire 
to lie tested and the opposite terminal 
of this power supply Is grottoded. In 


have on accidental ground along Its 
length the circuit will be completed by 
this means and a current will flow In 
testing, the operator walks along the line 
and thrusts his two rods Into the earth 
at points about a yard opart. As long 
as he Je on the feed side of the ground 
to the power line, a noise will be beard 
in the telephone receiver The taste ore 


Indicates that the point of trouble has 
been passed for no current U now being 
picked up by the telephone terminals, 
these having passed beyond the return 
earth circuit. In a similar manner an 
open circuit may be tested, owing to the 
fact thet there is a condenser action 
between the wire end the earth Which 
aeto up a flow of current through the 


A Dktinctirt Rend Fomv, 

R OAD forms far making con cr ete 
curbs are usually made of metal, 
bat than li oftai t o m m o ym ci ootkw 
earned with the method of toektag the 


road building 
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accurately 

A New Internal Grinding 



awaited the perfec ti on of a bearing that 
would stand up to the extremely heavy 
daty required for neb work, and be a* 
•alb and hi free from the necessity of 
mekta* frequent repair* aa the ordinary 
type of plain bearing Such a bearing 
as I* shown here It applicable to ate an 
flywheel shafts, heavy hoisting machin¬ 
ery and other similar work, hut Its great¬ 
est potential use Is for the axles of rail 
way Oars. Experiments are now iieing 
made which are rather In the nature of 
tests of n type of seif-contained, self- 
aiming roller bearing frtr regular dally 
railway operation on one of our most 
prominent railroads. The bearing haa 
held up In satisfactory condition after 
eighteen months of such service Or 
dlnarlly this would constitute u fairly 
conclusive teat, but for railroad service 
extremely conservative criteria are nee- 
cssary. Given practical roller bearing* 
an oar railway roiling stock, bearing* 
that have long since passed the experi¬ 
ments! stage and which have demon¬ 
strated their ability to take hard punish¬ 
ment, the saving In fuel and efficiency, 
not to *i>eak of cost of freight roove- 


A NKTW YORK maker of machine tools 
has placed an the market a new 
grinding machine, the invention of Fred 
& Bright, which embodies a new faa- 
dammtal feature In the form of a re¬ 
volving and reciprocating work-carrying 
spindle in one bearing, eliminating the 
necessity for its exact allnetnent with 
other essential parts of the machine 


the finishing of straight round holes. 
The machine Is Intended primarily for 
manufacturing operations and grinds 
cylindrical holes only 
The grinding wheel spindle la direct 
driven by means of an Inclosed silent 
chain from a 1V6 horsepower Induction 
motor, thus avoiding all Slippage and 
maintaining accurately the wheel speed 
Owing to tbs vertical position of the 
spindle, floor space Is conserved and the 
was of motor drive eliminates belts and 
shafting; which take up spate. The ma¬ 
chine has an automatic feed, hot can 
be ted forward In units of one ten-thou¬ 
sandth of an Inch. Provision is made 
for dressing the abrartvs wheel by lower¬ 
ing It against a diamond The bass con¬ 
ceals on oil-tank, with a pump for dr- 


Safer feutagfl for Railway Can 

A LTHOUOH the roller bearing Itself 
<1 I* not hy toy means hew, Its ap¬ 
plication fo thohmwnse amount of rail¬ 
way rolling stock in. 



hand, a spark la shot across the Issuing 
acetylene gas and there is light This 
is brought about by means of a flint and 
scraper Sueh a light as this, which is 
made in Chicago, should be aa valuable 
to night hunters, woodsmen, campers and 
formers a* to miners, because no matter 
how wet or windy the night the flint 
will Ignite the gas. The light Is pri¬ 
marily intended to be won on the hat 
where it Is always directed on the thing 


together too heavy foroosman to carry 
From Germany comes a solution of the 
mutter In the form of a small truck 
such as is used by section gangs cm our 
own railway* for moving tics over short 
dlstunces. Mounted on this truck Is a 
large toolbox containing a collection of 
rail repairing toots nx well as an assort¬ 
ment of bolts, nuts, lockwnshers, fish¬ 
plates and spike*. This avoids the neces¬ 
sity of keeping these articles distributed 
more or less evenly qlong the right of 
•ay, as Is now dime In this country, In 
order that when needed by the track 
walker he Is fairly sure of finding the 
desired replacement within n hundred 
yards of the Job. These parts, when 
thu* sprinkled along the track, are al¬ 
ways subject to petty theft, as well as 
providing ammunition for hoya with 
throwing propensities. When contained 
In the track truck they weigh one nr two 
hundred pounds, hut such a loud may he 
pushed a king the track hy the track¬ 
walker with lee* effort than that re¬ 
quired for carrying the heavy maul and 


This unique bearing, which is made 
by a New York manufacturer, Is self- 
altnlng by reason of Its outer race, 
which Is ground spherical on its inner 
surfoce. The rollers are barrel-shaped, 
with their largest diameter toward the 
Inner ends. This penults of great free- 


outer rings, which are always concentric 


Lights Without Matches 

V MINER who finds himself for from 
the shaft at the end of a drift with- 
it matches is almost os good a* dead 



A Trackwalker's Kit Truck 

T EE man who dally patrols hi* set 

Ooa of several tnHsr'bf railway track for 


Jong sponnsr. While these tools permit 
Mm to males greet of tbs more urgent 
repairs necessary hsfors the section 
gong arrives and compistss the Job, tbers 
•re mmy oeoufcns was* that ace — Ib U- 


pose the b*g lever ordinarily used to 
push the truck. The train having passed, 
the process Is quickly reversed and the 
truck Is again on the rails. It la pro¬ 
vided with props so that the track¬ 
walker may leave It standing when be 
stops to inspect or work 

A De-bouncer for the Car 

A SHOCK alworker must not deprive 
ths springs of n motor car of their 
desired function of “letting the rider 
down easy,” but they must prevent the 
annoying upbound which throw* the 
rider into the air Therefore they must 
act only on the upward motion of the 
springs, letting go ln*t*ntly when the 
car body start* down. This function Is 
well provided for In a type of shock ab- 
Norbar called n "checker,'’ made In Cleve¬ 
land for t well-known type of car A 
roller acts, In this case, between the 
moving and stationary parte, wedging 
tliem together on the upthrow and hav¬ 
ing no function on the down go An 
adjustable spring presses down the float 
ing wedge to the degree desired The 
tipper clamp Is attached to the forward 
end* of the sills of the car and the 
lower, one holts around the front axle 
No boles need be drilled. 

A Chemical Sponge for 
Refrigerators 

A PIECE of charcoal will absorb 8000 
times Its volume of gas and It Is 
for this ran** that charcoal Is often 
taVt* for stomach trouble. Material hav¬ 
ing similar chemieal properties Is u 




milk and butter will so quickly absorb 
them if the Chemical sponge Is not pro¬ 
vided The srtWe lues about one sea¬ 



ls*, but is Inexpensive. Where the Ice 
is Impure It la impossible to keep the ice¬ 
box perfectly wholesome between clean¬ 
ings, no matter how frequent 

A Blueprint Dryer with Tbamo- 
■tatic Control 

E xperiments have proved that in 
order to para wet blueprints through 
e dryer without wrinkling, It Is neces¬ 
sary that the heat of the drying cylinder 
must he constant This Is a rather dif¬ 
ficult thing to accomplish In a perfect 
manner Therefore the application of 
a thermostatic control to a blueprint 
machine by a Chicago manufacturer la 
a distinct *tcp In advance The thermo¬ 
stat cannot forget. It might be sold to 
“work lf*jon fall asleep”! It Is ssnri- 
tlve to slight variations In temperature 
and catches them liefnre they become so 
had as to he harmful The result Is a 
blueprint of nnlfoTm texture and free¬ 
dom from wrinkles. The machine has a 
copper cylinder wlili h It I* claimed, will 
heat quicker retain the heat better, and 
to which the prints will not adhere bot 
will peel off automatically The apron 
I* made of nsliesto* and will not rot out 
because of wetness, like eanva* aprons. 
The drive give* two speeds ahead, tour 
and eight feet per minute, respectively. 
















SCIENTIFIC AMERICAN 


JULY, 1488 



Road Construction Turntable 
Speeds Up Truckwork 

O N road hnlldlng Jolm, awing to the 
narrowness of the fqmee between 


for truck h which hove delhered n loud 
of material to Imclt up Severn 1 hundred 
feet, or clue to torn under their own 
power In the narrow space, which oper¬ 
ation umiiillr dominies the Hiitigrade In 
addition, when trucks meet there Is (treat 
confusion owing to the suinll simco for 
monomers Tliereforc a turntable for 
turnlna troika, wldili Is mnde In I'ltts- 
Imrgti, meets n need The tumtutde oc- 
cuplcs n s|*ce of oljrlit feet at one side 
of the rood In turning, one en<l pro- 
liects oxer the rand forms This menns 
that tin outgoing trmk lias free wu> to 
puss the turntable at all times, and that 
the forms remain In place record less of 

the operation of the lumtuble It Is 
mounted on a skid which enables It to be 
moved from place to place without tear- 
inn up the suhgrade Tlie turntable Is 
attached to a returning empty truck and 
moved the required distance without 
any loas of time 

A true k, after being driven on the 
turntable, Is secured from tipping by 
supports at either end of the table 
When the truek Is rendj to lie tnmed a 
lever la o|sruled which folds up These 
supports und then ne ts us a push lair 
l»y menns of which one man can turn a 
Mon truck loadetl with four xanta of 
liiatirlul The runwujs which support 
the truek are mounted on a circular 
track of smaller diameter than tho width 
of the truck Tills track Is placed Imme¬ 
diately alMive a similar track rigidly 
secured to the skids list ween these 
tracks la a series of rollers so that there 
are no axles to cause friction A center 
pin rigidly secured to the skids which 
support the lower track holds a spider 
which keeps the rollers In place and also 
holds a central bearing for keeping the 
tipper track properly centered 


Drying Negatives Without Clips 

P UTTONO a large number of negative* 
Into ordinary clip* for the purpose 
of drying them take* time and often 
damage* the negatives by scratching 
them It Is much easier to pinch them 
lietween the coll* of n long spiral spring 
made In a Philadelphia manufacturer 



A simple device for hcldbig drying 
negattvee 


tar this purpose. These have room for 
a large number of negatives and their 
Insertion require only a movetuMt of 
the finger* In bending I he spring. 

A Waste Basket for Careless 
Marksmen 

NE of the moot Irritating habits of 
wastebaskets 1* to place themselves 
where Ihey weren’t, yesterday nr the 
da) before The busy office worker 
without looking up, alms his waste pnpei 
w here the basket ought lo lie and so tht 
floor soon take* on the general appear 
once of a paper mill To conquer all 
these annoyances a Westfield Maas, 
manufacturer has devised a wastebasket 
which may quickly be attached to the 
end of a desk, or, If dedred, underneath 
It Here It always stands—or rather, 
hangs—and random shots at It hit tlie 
target because It is always there The 
desk-end type shown In the Illustration 
Imngs from a small bracket attached to 
the under side of the desk top ledge 
The under-desk type, which U not Illus¬ 
trated, hnngs from a rod which has a 
spring, cnuslng It to thrust Its rcsisietlve 
ends, each of which beur* a rubber tip, 
against the opisislte sides of the space 
beneath the desk The baskets are made 
of metnl and make desirable additions 
to the furnishing of bathrooms for clean 
and soiled towels, of kitchens ns catch¬ 
all and of libraries as receptacles for 
mngnxlnes nnd papers. 


A Simple Seed Dffl 

F OR the average home garden a seed 
drill Is often a luxury that neetn* 
hardly warranted by Its small area, as 
well as an Incnovcnlence owing to the 
two long bandies being In the way at 
the ends of the short raws near the 
fence or wall On the other hand, the 
dropping of eeeds from the hand In a 
drill or trench I* easily done poorly, but 
la with difficulty done well. It Is as 
neceesary to space the Individual seed* 
somewhat uniformly and to drop them 
singly Instead of In dense groups as It 
Is to see that no targe gape are left. 
The gardener often begins the sowing 
of a long raw hy hand with good lnt»- 



A novel and practical seed-drill for 
the home gardener 


Hons of using care In order to forestall 
the troublesome thinning later on, but 
finishes with an Impatient rush, for spac¬ 
ing the seeds evenly Is very tedious. 

A simple hand seed drill which cornea 
to us In the form of a photograph from 



A practical turntable which saves tiara for the contractor 


A Practical Seiran* Sharpener 

S IIAHPKMNO n pair of scissors con 
stats In making a 00-dcgrec cut across 
the edge of the blades, hut it Is wrj 
essential that the propor angle und no 
other he given Moreover, It la neces¬ 
sary that the same angle he given along 



With this guide anyone can sharpen 
scissor* well 


the entire length of the blade In order 
to enable tha scissor Made* to he held 
at this angle, not only on one stroke of 
the sharpening but on every one, a Chi¬ 
cago manufacturer has put out a simple 
little device consisting of a piece of 
sheet metal bent In the form of a guide 
for the blade This prevents the acci¬ 
dental ruining of the work, however 
carefully done without a guide, by a 
slrok* at a greater angle with the aide 
of the blade than tha proper one Added 
to these qualltle* 1* the unique fact that 
the device may be used in conjunction 
with any flat whetstone the user hap- 
Iiens to have on hand. A woman can use 
this little sharpener as well as the aver¬ 
age man, and a man can use It as wall 
aa a mechanic 


derm any and which 1* neither cumber¬ 
some nor expensive Just fills the need 
of (he small gardener In thl* respect 
It consists of two seed hoppers which 
are attached to a emss-bar In an ad¬ 
justable manner, permitting proper sep¬ 
aration of the row* In sowing such vege¬ 
table* a*, for Instance, lettuce which Is 
grown In double raws closely spaced. 
In order to feed the seeds into the row* 
klemlll) and evenly a spindle posses 
through the throat of the hopper Just 
above the shoe that runs along in the 
ground and distributes the seeds. This 
spindle, which Is provided with the re- 
cease* necessary to contain and p**a out 
the seeds one hy one, and which is ad¬ 
justable for various shied seed*, 1* actu¬ 
ated by a wheel running on the ground 
To prevent U from slipping, It has 
around Its periphery a number of spikes. 
A handle may he attached to the entire 
apparatus and adjusted to the desired 
angle liy means of a wing nut 

A Clinging Gi|| m the Steering 

A RUBBER grip for tha steering wheel 
of the motor car permits the driver 
to retain full control of the cur with 
little expenditure of energy, du* to un¬ 
consciously gripping the wheel until the 
hands become tired and numb. This Is 
especially true when the driver la wear¬ 
ing gloves, as the hands then slip very 
easily on the polished surface of the 
wheel. The rubber grip stretches am en d 
the wheel, fitting eeeuely and p eee m 
bitag a new bicycle tire. It la antde ia 
Chicago. 



A handy shariat eambiaa t tea 


Latter: Rmfe-It-In 

W HEN tha baiter lathers you be 
rube It in with hi* Angara, but 
when you shave youraeU and want to 
rob the lather In there 1* nothing to It 
but a Drossy Job—mUsaa you us* some 
such a rubber-tn a* shown m the pio- 
ture. Hera ts a regular ehavtag brush 
which you proceed to use In the regular 
manner. That. br tnanttmlatbUE a Uttle 
tilde In the handle, the brash Is drawn 
into the shed, like a tattle’* nock, and 
the lather la automatically a w a— d out 
of the brush onto a rubber ped haring 
downs at little sugars. These do the 
rubbing. The little stud which actuate* 
the brush In Its tub* locks In tlie desired 
position ut either end. 


A Non-Meteffie Automobile Body 

T HERE recently hoc appeared a fabric 
type of automobile body which uses 
u wooden frame end dispense* with 
metal panels altogether. A New York 
textile company has produced a water¬ 
proof leather doth of a lustrous finish, 
which Is applied over a wooden body 
framework dressed with a coarse wire 
fabric and the necessary- padding to 
deaden rattle* and squeak*, as well as 
to fill out curve lines, etc. It I* claimed 
for this new type of body, which luu 
been shown at recant automobile show*, 
that the cost of the raw material la 
approximately one-half of that used In 
a metal body, that the time required In 
making a cloth body la one-third of that 
required to metal construction j that the 
cloth panel* weigh only one-half aa much 
as meui panel* and that the finish la 
equal In smoothness, latter and bril¬ 
liancy to that of a metal body It is 
also claimed that the leather cloth last* 
longer ns regards finish than the usual 
fin tali of u metal Job. 


Radiant Type of Gaa Heater 

T HAT the radiant type of heater wo* 
first adapted to the use of gas is the 
contention of a reader of the Ucnnmwo 
Ambucan, who state* that the first de¬ 
velopment of a radiant hsatar suitable 
for household use was made In England 
two or three years before the war Thl* 
heater was equipped with gas burn**# 
which heated to a high temperature a 
refractory material formed to the shape 
of a tacewock surrounding a tabular 
space over each flame, understood by^th* 

manufacture was stopped by the war, 
the factories being taken over far war 
work. It Is said that ttey are now 
la use all over tha country. 
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The Service of the Chemist 

A Department Devoted to Progress and Achievement m the Field of Applied Chemistry 

Conducted bj ISICAB OINSBEBO. Cb«mk«I bitiw 


""JS&iJlPKtJSr'- 

A N EngHife chemist ha* discovered a 
now element, which haa been given 
(be name hafnium The element was 
Imitated from a black sand, which came 
from New Zealand Thla sand con* 
t alned a certain proportion of titanium 
dioxide, and when thla conatltnent waa 
removed from the annd and examined 
by iteelf, It waa found to contain a re¬ 
fractory residue Further examination 
of thla raaldue revealed It to be an oxide 
of a new element, cloeely related to ti- 
taninw The name hafnium, which in 
derived from the name of the city of 
Copenhagen (hafnia), waa given the new 
element. It la aaid that the black aand 
deposit* In New Zealand, from which the 
mm trie of aand waa taken which waa 
uaed In the expert mm t*. la more than 
Hcven mllea in length and of unknown 
depth, ao that If the new metal, hafnium, 
la found to have Important commercial 
properties. It can be produced in bulk 
It may be of cnnalderable value in the 


New Steel 

T no English Arm, Vickers, has pro¬ 
duced a new steel, which haa the 
following composition 00 per cent nickel. 


niunganeaa, 05 per cent of carbon nnd 
205 per cent of iron Thla nickel 
chrome la not oxldiaable, that la, it will 
not ruat It waa texted under the most 
severe conditions and was found to with¬ 
stand corrosion under a pressure of 1000 
atmospheres and a temperature of 000 
degrees Centigrade, the duration of the 
test being 4000 lamra .—Chemlkrr Zeit- 
wap, 1822, page 1108. 

Ptocmm for Connervingr Sandstone 

A N Interesting process for the conser¬ 
vation of sandstone, In t. 

cate preparation waa used, wi 


tap* of the Royal Academy In I-ondon 

Industrial Product* Fran 
Acetylene 

I N an addraaa before a meeting of the 
French society, Sodete de Chlmle 
Indnstrteile, Prof A. Ouyot gave an In- 


hyde can ha converted _ 
and paraldehyde. The Utter la an Im¬ 
portant liquid fuel and should eventually 
reach a stags of great commercial im¬ 
portance because It can be produced 
more cheaply than alcohol derived from 
calcium catWde. It was also pointed 
out ihqt processes were being studied on 
a amah large acute to utilise the ethyleoe 
from coke-ovens for the manufacture of 


Effect of Hick Pramrw 

Tj BCHNT eg p er lw m ta have been mad* 
al detanaiM Jaat what effort ex- 
trwoaly high ommrm weakl have, that 


phosphorus becomes black, non-com 
bustlblc and a good Conductor of elec¬ 
tricity The new properties are stated 
to axlat after the pressure Is removed.— 
Jour. Hoc. Chau Jmt , 1923, pngc 30 

Making Artificial Pearla and 
Precious Stones 

A CCORDING to German Patent No. 

860803, the Interior or black sur¬ 
face of the pearl or atone la coated with 
a suitable phosphorescent material, so 
that color change* are produced when 
the pearl or stone is taken Into a dim 
light For example stones treated with 
aide oxide containing radium exhibit a 
color similar to that of Gulgnet’s green 
In the case of glased pearls, (ho phos¬ 
phorescent coating Is protected hy a 
transparent varnish against atmospheric 
effects, and the glase, If It Is liable to be 
attarked hy the radium compound. Is 
similarly protected 

Utilizing: Out and Peanut Hall 

I N the manufacture of oatmeal and of 
peanut butter and oil, a large qunn 
tlty of oat hulls and peanut hulls Is 
obtained as by products. These by-prod 
ucts are generally used as filler for stock 
feed, burned as fuel or allowed to go to 
waste It has been found that a crude 
sugar sirup can be obtained by hjdro- 
lyslng these by-produrts with two i>er 
cent of sulfuric add for two hours at 
a pressure of 15 pounds per square Inch 
After hydrolysis the add was neutral¬ 
ised with milk of lime and the sugar 
was removed by pressing and washing 
the Insoluble residue. About 2(1.5 per 
cent of glucose was obtained from the 
oat hulls hy this method and Hbout 7 0 
per cent from the peanut hulls —Jour 
Ind Eng Chrm , February, 1928. 

Drying Wood 

O NB of tbs greatest difficulties In the 
wood Industry lies In the drying of 
the wood, the seasoning process. Wood 
la difficult to dry liecauae the small 
cellule* deep In the wood remain alive 
for a long time nnd a living cell doe* 
not easily lose It* water It can only 
lose Its water after It has been killed 
hy the ad Ion of a gas or vapor Ac¬ 
cordingly fresh wood was subjected to 
(lie ndloo of the vapor* of hen sine to an 
autoclave The cellule was killed to this 
manner and under the action of hot air 
the drying of thla wopd then took place 
ntjildly —Jour Ind Eng OKem,, 


Fertilizing Forest Land 

I T haa been generally held that wooded 
land, land covered with forest*, 
should not be forrillied for there would 
be no resulting Increase to the growth 
of the tree*. Thl* has been shown to 
be erroneous, as treatment of such land 


eraaaed the growth of treea in many 
case*. A teat, extending over a period 
of 14 year*, waa carried out at Owing, 
Sigma rtogen, on the slopes of the Jura 
Mountains, where a stretch of land that 


with nitrogenous fertilise* and sown 
with Swedish clover Both part* were 
than planted with Bra and divided into 
sections some of which w 


and others partially fertilised while 
others were left unfertilised Between 
1900 and 1020 the average Increase to 
the height of the tree* to the srcllons 
treated nlth Thomas meal uml knlnlte 
wa* 523 eeotlroeterB, In those treated 
with Thomas meal alone 513 centl- 
metera, and to the untreated sections 
only 408 centimeters Ground burnt lime 
by Itstlf effected very little Improvement 
In the growth Trees to the sections 
planted with clover showed a very con¬ 
siderable Increase In growth, especially 
In the first year, but the texts on the 
whole showed that equally good results 
mav he obtained by the use of mixed 
fertilisers without a previous crop of 
leguminous plants —Jour Soc Che n*. 
Ind, Feb 2, 1923 

Paper From Black Butt Pulp 

T HIS pulp Is made from a tree which 
Is Indigenous to Australia Consider¬ 
able experimentation has heen done with 
this pulp to order to determine whether 
It Is not possible to use It In the place 
of sulfite pulp, whltlt at the present time 
Is Imported Into Australia It was 
found that 85 per cent of black butt 
pulp, 26 per cent of Imported sulfite 
pulp Aind 10 per cent of waste paper 
mad* a very good grade of cream col 
ored laid paper Black butt timber gives 
a higher yield of pulp per cord than nny 
other wood used at the present time for 
pulping purposes Furthermore, tho 
treatment Is comparatively low—T*e 
World', Paper Trade Serine, Doc >29. 
1922 

X-Ray* Used to Activate 
Catalyst* 

W HAT appear* to be a new use for 
Xray* or Roentgen rays Is dls- 
tuseed to the Zeitrehrifl fuer Etrklro- 
rhemie 11)22, page* 472-3. Platinum 
mtalvals, such a* are u*ed to the coo 
tact proeens of making sulfuric ncld, are 
subjected 1o the action of the ray*. 
They are made more active no that the 
production of the add Is Inc rensed to n 
material degree At a lunptrature of 
4«1 degree* Centigrade, for example the 
vleld of sulfur trlovlde Increased from 
1)4(1 to 96 9 tier cent and at 200 degrees 
Centigrade from 36 to 51 per cent The 
situation Is not permanent but grudu 
ally disappear* within 24 hour* after tho 
catalyst baa been treated with the rays. 

Erasing Ink* 

A N Interesting account of Inks and 
their craslblllty la given to the 
Annies I too. quim Argentina, 10, 220-8, 
Chrm leal Abstracts 1023, 470. The only 
Indelible Inks are those containing car 
Inin It wa* found that solutions of 
I*>tn*aium permanganate followed hy 
sodium hyposulphite are muih better Ink 
eradlratbr* than sodium hyiateblorlte 
and oxalic mid, as are commonly used 
The former eradlcator will work on ani¬ 
line Inks which the latter sometime* does 
not eradicate 

New Weapons for Boll Weevil 
Fighters 

T ub fight agnlDRt the cotton boll wee¬ 
vil. which causes stupendous damage 
to rite cotton crop each year the combat 
to exterminate the “billion dollar ban 
dlt” as it la called, goes on uninter¬ 
ruptedly Recently new weapon* have 
been developed to assist to this perpetual 
hnttle For one thing poison gases the 


nillltar) weapon develop d during the 
wur, will lie unlisted for [xacvful pur- 
lto*e* to the warfare on the hull weevil 
Another suggestion wufl the use ut X 
rays stored to ihemiral soils and ap¬ 
plied hy adhesive mixtures to the bolls 
and squares of the cotton plants to 
sterilise the egg* of the Insect*.—OH, 
Paint and Drug Reporter, Feb. 28,1023. 

Motor Fuel From Vegetable Oils 

V I.OETABUO oil* con be converted 
eHHily Into gaseou* and liquid by 
drocarbon* l>y subjecting the former to 
catalytic processes. The gaseous prod- 
uct* ure hydrogen, methane, etc, while 
the liquid products, after neutralisation 
and hydmgonutlon, form n mixture con¬ 
taining appreciable amounts of bensene 
toluene and mela xylene This forms u 
good motor fuel with a very agreeable 


Sugar Cane Alcohol, a Gasoline 
Substitute 

A ccording to tho oh. Foist and 

Pntg Reporter of Starch 28, 1023, 
augur < une alcohol Is used to Houth Africa 
a* a Nubsiltutc for gasoline It I*claimed 
to give more [tower than gasoline and to 
enable the engine to be started more 
easily The engine will start quickly 
to cold weather 

Self-Lubricating Gasoline 

A CCORDING to the Engineering 
World March 1928, a Kvlflubrirat- 
Ing gasoline bus I teen developed to Cali¬ 
fornia will) It po**e*He* certain advan¬ 
tageous properties to recommend It to 
the motor car owner Ordinary lubri- 
< tiling oil I* In tiled with a chemical and 
then tho treated material Is added to 
the gasoline In the pro|*trilon of one 
gnllnn of the t rented oil to 500 gallons 
of the gasoline It 1* claimed tlint this 
produel will lm reuse tho mileage ob¬ 
tained from a gallon of gasoline appntxl- 
niHtily 25 per cent The lubricant In¬ 
troduced to thl* manner, penetrates to 
eviry imrt of the gits engine cylinder 
nnd luhrleates the upper lavrta of the 
sana' which are not touched by tho oil, 
fed to the cylinder to the ordinary man¬ 
ner Friction Is thus reduced to a mini- 
nium und due to the elimination of ex¬ 
cessive hoof and pre-ignltlon, no carbon 
Is formed It la claimed that the gaso¬ 
line mixture develops perfect atomisa¬ 
tion to the tarburetor 


Crucible Steel in a Hearth 
Furnace 

A HEARTH furnace, which Is capable 
of turning out n steel able to com¬ 
pete with high grade crucible steel. Is 
the Invention of n Swiss engineer This 
furnace ha* liven Installed to a foundry 
to Germany A vert high temperature 
Is attained In the furnace hy the Joint 
action of heated fresh air and gas gen¬ 
erated In a producer The gas Is burnt 
most rapidly due to the hot air and the 
narrow flume coming from the white 
heat section of the producer The whole 
contents of the furnace are poured out 
Into a large ladle ralaed to a white heat, 
which enables anv sample up to 1 6 tons 
In weight to lie oast to the moat compli 
rated molds without any premature cool¬ 
ing The tenuclons nnd sulwtnntlnl steel 
castings obtained br the new process 
will in miuy enses lie n good substitute 
for branae as well as complicated fort- 
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The Heavens in July, 1923 

Something About the Methods and the Results of the Einstein Verification 


INK outstanding iichlei onient of ohoerva- 

O tlonnl DKtnmoiii) at tho time these words 
are written, Justly tithes the foremost place 
In our Interest This Is, of course, tlm 
precise iwd conclusive eonflnnotlon of 

*- Llnstiln s predictions hy the observations 

of the Lick Oliservatorj party nt the Australian eclipse 
of lust Septemlier Full details were made public by 
I»r t uniplioll n few dins into, at tlie Hireling of (he 
Nntlonul Aeitdemy of Silences, and some account may 
reusonublj be expoitt d liy our readers. 

Wo all know, lij llils time, bow Klnrteln predicted 
from Ids theory of general rclutlvlly thnt rajs of light 
taoodng mar any gruvltallng mass should lie slightly 
curved The calculated Influence of the plant ts Is loo 
small lo measure, hut that of the sun la considerable 
A ray which gmsex Its surface should bo derttaled by 
1 7fi Inches one passing twice us fHr front the sun's 
center, liy half this amount and so on -(he di flection 
being Inversely proportional to the central distance 
Now on a modem astronomical photo 
graph one second Is a large quantity, 
which stands out at once In the measures, 
so that It might appear easy t/> test Kin 
steins prediction hy photographing stunt 
around the eclipsed sun Ilut the thing Is 
not quite so simple ns It looks Granted 
that wo have a total eclipse, ubservulile 
fnan a region where the weather chances 
are good, and actually get our photo, 
graphs, we And ourselves faced with n 
number of practical questions. 

In the flrst place, whut ure the normal 
positions of our stars In the heavens, from 
which the Rlnstoln effect seems to shift 
them'* Hi Is we can answer by taking an 
otlit r photograph of llic region—or better 
a set of plates—nt aoliie other lime of 
yenr when the stars can be seen at night 
and their light passes nowhere near the 
sun We have then to compare an eclipse 
plate with the others, and to hunt for (lie 
shift 

Hut this again Is not ns simple as It 
lcsiks, ftir our two pictures may not he on 
the Sana- scale owing to changes In the 
length of tho telescope, or In I he focus of 
the lens, making the same group of slam 
look hlgger on one net of plates than on 
the other Now the Einstein shift seems 
to displace tlie stars outwurdh, away 
from the sun The two displacements, 
however are not alike, for the change In 
the telescope Increases nil distances on 
our plate In the same proportion and 
therefore affects the outer stars most, 
while the Einstein shift Is greatest for the }J, 
stars nearest the sun If we measure, Ac 10 
on our plates, some stars that are elooo 
to the nun, and others nt greater distances, 
we will then he able to disentangle the 
two effects—nt the coat of some loss In 
accuracy 

A worse difficulty arises from the refraction of 
In our atmosphere, which shifts the apji 
of the stars, some more than others, by amounts which 
vary with their altitudes above the horlson To reduce 
this trouble to a minimum, we must take our night 
plates at an hour when the stars occupy as nearly an 
pnietlenhie, the same upimreot positions In tlie sky, 
compared with tho sky and the meridian, as they did 
at the time of the eellpse The atuall outstanding fllf- 
ferences may then be calculated and allowed for 

The Details ef an Intricate Task 
Ho far we have assumed oar Instruments to he per¬ 
fect, and In exact adjustment, but like all human de¬ 
vices they will actually lie Imperfect We can not hope 
to make them absolutely free from errors the best we 
ran hope for la to keep these errors the same at the 
various Hines when all the plates are taken—In which 
rase no error In the position of a given star on one 
plate will he the same in all rases, and will drop ant 
of th» difference between the eclipse plates and the 
night plates, upon which difference our calculations are 
based To he as sure of this as we ran, every part of 
onr apparatus—leases, telescope-tube, plate-holders and 


By Professor Henry Norris Russell, Ph. D 

the like—must he constructed, not merely with the ut¬ 
most accuracy, hut with great rigidity and aluMilty an 
thnt when sit up in different places and at different 
times, we <nn get all the adjustments to It 
tlnilly the same state Any minute outstanding errors 
- such for example us might arise If tlie plate were not 
exm liy at right angles to the optical axis of tlie tele¬ 
scope—ran lie allowed for In the calculations, hut on 
this nccount the calculations become rather Intricate, 
nnd very lalsirlous, though they can be made as ac¬ 
curately as ever 

The IJrlllfdi expedition* to Ilrasll and West Africa In 
1010 not out so soon after the armistice that It was 
liujsmalble to secure apparatus whleh satisfied all these 
exacting requlr* malts, and the plates which they ob¬ 
tained, while proilng bejond u doubt thnt rajs of light 
passing near tlie sun were deflected, and to about the 
extrat predicted, showed also some small deviations, 
doubtless of Instrumental origin, which linve given rise 
to much discussion (more In the writers opinion, than 



cured during the eclipse, and aa many more for com¬ 
parison. Then after the astronomer* returned from 
their Journey half around the world, began the labori¬ 
ous and tedious work of measurement nnd computation 
—bow tedious, only those who have done similar things 
can fully know 

From 60 to 80 stare were measured on the various 
pair* of plates. Each star gave an equation involving 
seven unknown quantities, and all those equations, tor 
a given plute, had to be set up, combined and solved— 
which meant, literally, weeks of labor The final re¬ 
sult*. however, richly Justify all the pains and rare. 
Three of the four pairs of plates have so far been 
worked up—Independently by Professor Campbell and 
Dr Trumpler and each plate shows the Einstein ef¬ 
fect , dearly nnd without question. The amount of tho 
shift, expressed a* the calculated influence for a star 
at the very edge of tlie sun, where, of course, none was 
Observed, came out with values ranging from l.ne 
minutes to 1.80 minute* for the various plates, the small 
outstanding differences arising from the 
minute and Inevitable errors In the posi¬ 
tions of the faint-star Images on the plate, 
and In (he measurement of these Image*. 
The general mean of all the result* re¬ 
duces to a deflection of 1 7* minute* at 


predicted by Einstein, 
nnd satisfactory observational confirma¬ 
tion could hardly be Imagined, and the 
world* congratulations art due, both to 
the great mathematician who developed 
the theory, nnd to the great astronomer 
who has so conclusively confirmed It. 


NIGHT SKYi JULY AND AUGUST 


was Justified by the drcumstences of the rase.) 

The lick Observatory expedition, with ample time 
for preparation and under the master hand of the vet¬ 
eran observer Campbell, secured equipment which 
answered to the most exacting testa The lenses were 
specially designed to give sharp Images over a wide 
field, the mounting was all of metal, and combined the 
necessary lightness with great rigidity, the Instruments 
were pointed directly nt the nun, avoldtng the troubles 
that may arise when Its rays hare to be reflected from 
a mirror, and every part was provided with precise and 
Ingenious means for bringing it Into exact adjustment, 
and then damping It firmly hi place 

To secure a high sun and good chances of weather, 
the expedition proceeded, a* all the world knows, to the 
almost Inaccesslhle northwest roast of Australia, be¬ 
tween tbe desert and the sea. As It was Impracticable 
to stay there for months and wait until tbe same stare 
could be seen in the night sky the night observations 
were secured In the Island of Tahiti, which I* in almost 
the aome latitude, and a second group of stars, which 
could be observed by night nt both stations, was photo¬ 
graphed on the nine plates, as a check. 

This careful and laborious preparation was tolly 
Justified by the result*. Four excellent plates were sa¬ 


in the south, amid the splendid n 
star-clouds which marks the direction of 
the center of our galactic universe Fol¬ 
lowing up the Milky Way we come to 
Aqulla and Oygnus, with Lyra to the 
west, nearly overhead, then down through 
Cephens and Cassiopeia to the barlioti 
In the euat tbe most conspicuous group is 
Pegasus, In the southwest are Virgo and 
Libra, with Jnplter and Saturn brighten¬ 
ing them up, In the west Bodies and Her¬ 
cules, the latter high. In the northwest 
Ursa Major, In the north, Ursa Minor 
and Draco. 

The Planets 

Mercury Is a morning star at tbe be¬ 
ginning of tbe month, and rise* before 
9 30 A. U He soon draws nearer the 
turn and passe* through conjunction on 
the Hist, so that daring the latter part 
of the mooth he Is Invisible. 

Venus Is a morning star, rising at 8 40 
A M. on tbe tilth, and conspicuous before 
sunrise She is close to Mercury at the beginning of 
the month being only threwquarters of a degree away 
on tbe 4th, but later draw* off to tbe westward. 

Mura Is an evening star, and Is getting very close to 
tbe sun. He sets about OP M. on the 1st, end Is stlU 
visible In the twilight, but by the rad of the month be 
is lost to sight 

Jupiter is in libra, visible all the events* and tbe 
most conspicuous object in tbe heavens next to the 
mbon Saturn is farther west, to Virgo, and come# tot* 
quadrature with the sun on the 6th, after which date 
be may be counted a* an erecting star By tbe end of 
tbe month he Is lost to sight shortly after 10 P M. 


cro ss es the meridian at 8 42 A M. a 
tune ts to Oeneer, and altogether too near tbe sun to 

^ThTmooota to tbe tost quarter at 0 P M on tbs Bth, 
new at 8 P M on tbe 18th, to her first quarter at 0 
P M on the 20th, and toll st 8 P V. on the STth. fib* 
Is nearest tbe earth on tbe 21st, and farthest away on 
the 7th Daring the month (be pease* near Uranus on 
tbe 3rd, Venus on tbe 12th, Mercury on tbe 18th, Mare 
on the 14th, Saturn on the ltoh, Jupiter on the Slat, 
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The Motor-Driven Commercial Vehicle 

Conduct* by UAJOtt VICTOB W PAC1S. It S.A.B. 

Thu department U devoted to the uiteresU of present and prospective owners of motor trucks and delivery wagons The editor will endeavor to answer any 
question relating to mechanical features, operation and management of commercial motor vehicles 


Advantage* ofJBolted Chassis 

W HEN we remember that the frame 
work of the motor track la really 
the foundation of the whole machine, It 
Is surprising that an few machines show 
any real evidence of applied engineering 
tliought and effort Practicully uny re- 
IHiir man will verify thin by pointing out 
that the Average chaaele coming Into hla 
liandH for overhauling la as loose u* the 
liroverbtal banket In a large measure 
tltla is directly traceable to the use of 
rivet* throughout the frame assembly, 
and their Inability to withstand tlie con- 
stunt racking and vibration of motor 
truck operation Aa far an we know 
tliere ore only otto or two manufacturers 
who have given this phaee of design the 
amount of attention it warrants une 
of them, a Buffalo manufacturer and in¬ 
cidentally one of the pioneer motor truck 
manufacturers In this country, has been 
using a bolted frame with outstanding 
success for seven years. 

In their method of fabrication all 
bracked*. cross-members, supports and In 
fuct everything attached to the frame 
side rolls Is held In place by bolts and 
heavy type lock washers as shown by the 
accompanying Illustration The bolts 
are of ample else and fitted with tlireuds 
which are held to very accurate limits 
to assure close fitting nuts. Actual ser 
vice ha* proved through years of use and 
thousands of miles of travel thul this 
lnetlwd practically overcomes chassis 
looseness. And In event that pluy c\er 
develops. It Is a inui h more simple mat¬ 
ter to draw up on a boll or two than to 
chop uot loose rivets, drill the next slxe 
larger holes nnd Insert new red hot 
rivets. 

Another point, which while of second¬ 
ary Importance In I ruck life Is neverthe- 
leas a decided advantage. Is llus ease 
with which repairs can be made. For 
example, collision damage wllb broken 
fender brackets, bent step hangers or 
even damaged frame rails lends Itself 
readily to dismantling and replacement 
with a minimum of labor and expendl 
ture for parts The chief reuson that 
this design bus not been more generally 
adopted Is the tendency of manufactur¬ 
ers to cut down their production costs 
In order to maintain the lowest possible 
selling price Existence with motor 
tracks, however, will prove repeatedly 
that the cost of a motor truck Is deter¬ 
mined by Its cost of operation rather 
than Its Initial purebuse price There¬ 
fore, this design Is of particular Interest 
because It goes such a long way toward 
eliminating this source of chassis loose¬ 
ness. To bear out the perfection of this 
design, the only passenger car using a 
bolted frame similar to that of the track 
is a very costly English car. 


Suggested Mot^ Track Sire 

S HALL dbnenainna, weights and speeds 
of motor vehicles be reduced to the 
rapacity of the weakest parts of the 
weakest highways and roads, or shall 
tha roads ba brought up to the standard 
of Improvement adequate to carry the 
biggest, heaviest and swiftest loads that 


upon than)? These are the questions 
[asked hr tbs Motor Vehicle Conference 
taemntttto in a digest of State lawa In 
pares on fqnagry h 1S88. presented in a 


pamphlet together with a suggested code 
of regulations for uniform Stub* adop¬ 
tion 

The committee, composed of represen¬ 
tatives from the American Automobile, 
Motor nnd Accessory Manufacturers' anil 
National Automobile Dealt rs' Assocla 
turns, and the National Automobile 
Chamber of Commerce and the Kablxr 
Association of America, believes that be¬ 
tween the two extremes presented hv the 
questions It asks u compromise will be 
found. This would affect the man a 
faeturers In that they would design their 
prodtuts and highway engineers wonld 
build their roads In accordance with 
certain specifications evolved to meet the 
newt In regard to slxe restrictions the 
committee recommends a width, Includ¬ 
ing loud, of 06 Inches lielght Including 
load, of 12 feet 0 Inches, length, Includ¬ 
ing load, one vehh le SO feet, combination 
of vehicles, 83 feet Weight restrictions 
—single unit, 28,000 pounds 

Why Trucks Should be Loaded to 
Capacity 

O NCH more In the history of the auto¬ 
motive Industry It hug become 
necessary for motor truck owners to 
plun maximum loads. If tbey are to cure 
for the transportation needs of tha 
country during the next year It Is 


but it 1« also due the truck owners. 
They are doing themselves an Injustice 
when they do not curry all the gissls 
they possibly can In both directions an 
etery trip. And not only arc they doing 
themmlves and their business an In 
justice but their one wuy holds ure un 
economic loss thul affects every liody In 
the price to the consumer 

Economy in Small Wheels and 
Large Tires 

A \hW development aptiears In the 
automotive Industry In the small 
diameter wheel with the large oversize 
tire having Its sjsinsors ■ Inlin, many 
uilvnntages over the present sizes of 
imi rnnatlc tlreie. It was pioneered by a 
taxicab manufacturing comioiny of t'hl 
iiigo which has given It a thorough try¬ 
out In Its testing hiboreilurv and also In 
road service 1 localise the coinpnnv ojier- 
ates more than KlllO vehicles The cab 
Is built and operated on a eosl per mile 
basis that Is not eqnnleil, It Is said, In the 
inilninotlve Industry 
It was with this In view that two 
vears ago the comismy started expcrl 
mcntlng with the small diameter wheel 
and the large overalze tire Tislny tut* 
going to the large iiiunlt Ipnlltle* are 
equipped with a 29-lmh wheel, with 
either a 29x4% or a 80xVlneh tire 



Details of the assembly of the bolted track-chassis 


freely admitted that there Is nt Ihe pres¬ 
ent time n shortage of freight curs nl 
most oquut to the war time lack nnd dur 
Ing the next year this shortage of trans¬ 
portation facilities will not be relieved 
to any great extent It is apparent, 
therefore, that the motor truck, as lie- 
fore, will have to come to the aid of the 
railroads to meet u greater demand for 
movement of gisids from all classes. 

Tlie railroads of tlie country are exert¬ 
ing every Influence to Insure that ull 
freight cars are loaded to capacity and 
thHt empty mileage Is reduced to a 
minimum In eonjunctlon with tills we 
have many truck owners who operate 
fleets, such ns moving vans and cartage 
lines and trucks for hauling farm prisl- 
uce to cltv markets In many cases 
these men are operating their tracks to 
full calamity In both direct tons But 
there are some truck operators, perhaps 
many of them, who have forgotten the 
return loud propaganda of war time A 
careful analysis of the transportation 
Odd will show flietn that even today we 
have reached such a stage In the rail 
road freight situation that It Is lmisia- 
siblo for business men to ship when 
where, and aa they like The motor 
track during 1928 can be of great aid In 
helping to solve this prnblem and there 
abould be no trouble In securing ra¬ 
pacity loads going and coming if a little 
effort U made. Such in effort li not 
only due the business of the country, 


Several tire companies now manufacture 
these sizes In addition to till's! two 
sizes, the tire companies are mndurtlng 
i V|s?rlmems with other "Ire'S of big over¬ 
size tires On a 20-Inch rim the follow¬ 
ing tire size will fit 29x4% Inches. 
*W> x p * Inchest 82x6 Inches untl 34 xT 
tin lies. Decreasing the wheel size' and 
Inert using the cross see lien diameter of 
the tire dee renses "unsprung weight” 
The Improves! riding qualities. It Is 
< la lined, are sei marked that ether Im¬ 
provements, soon tee Is' announced will 
■mike the puhlle feel that Ihe rules ure 
sprlngles*. The present development 
murks the luisalng It Is chdiia'd of 
shock absorbers relamnd chee ks and 
similar dev lew width havp mme Into 
i vlslrace In an Httempl to make driving 
more eomforlrible 

With the new tviie tire It Is clnlnusl 
there Is no l>»et energy cverv explosion 
Is iransluteel Into Iravel Tliere Is ntsn 
less wear anil tear on the tire's With 
the large new oversize tires the ear, It Is 
re|M>rteel literally floats along on a 
cushion of air—the resilient y Is so 
markeil that all road Inequalities nr e 
husnU bed out lev the tires themselves. 
Travel over rutty country roads. It Is 
Mid, In without terrors while (lie dun- 
gcr of skidding, even without ehnlns, Is 
practicully nullified An nildltlonul nil 
vantage Is the Mae with which sand and 
mud ran be surmounted 

In the tire rise as created (lie air 


pressure Is less, tlie life Is lunger and 
tin general advantages muny A 34x7 
tire on a 20x4% rim wclgha only 68 
IKitinds Including the wheel, tire, tube 
anil flap. In cx|M»rimcnts conducted by 
the cull curupuny In Chicago 29 x 4% lne'h 
tires have thus fur given 14,006 miles 
of service uud nre still gtaal for ninny 
more, and It Is further pointed out this 
Is n*gulur strelce for these tires, not 
spcelul cases picked out Gasoline con 
sumption In the nvorslze tires ban been 
decreuMsl from 8 to ti miles tier gallon, 
nut only In tests with the cubs but also 
velth passenger ears, according to the 
authority we huve quoted 

Sarins Fuel Important 

T HE recent stir In tiiu dally press 
ubout the iMMirihlllty of gasoline sell¬ 
ing for one dollar |«r gallon has directed 
public utfentlon to the necessity of sav¬ 
ing fuel In every wuy possible. Here Is 
a suggestion to drivers for tlie saving of 
gasoline wlilili mnv lie small In amount 
for a single duy s rim hut which will he 
worth evhlle. In n years driving. Tlie 
isuiimon practice of waiting to shift 
gears on hills until the. vehicle has at 

of waste of small amounts of gasoline. 
Tests were made by u government bu¬ 
reau primarily to discover the effect of 
various kinds of highway surfacing ma¬ 
terial und different grades on gasoline 
consumption Tlie coniliislon with ref 
ere nee to fault \ driving Is merely Ini I 
denial to the testis, Imt It Is one which 
will mean a small saving to i very ownc>r 
If the navies' of the hiirenu Is heeded 
Tin velili les usesl In the tests were 
cqul|>i**d with no Ingenious device. Whlth 
makes a continuous record of the gaso¬ 
line. consumed ns the vehicle moves over 
the road and another which makes n 
simultaneous record e>r the sissst ut 
every Instant Suitable seslions of road 
were selected for the tests und the exact 
grades of these sis lions were deter¬ 
mined Tlie spcclullv e<|Ulp|ssl vehle les. 
both trucks and cars, were then drive* 
i ver Ihe various sesilons taking tlie rec¬ 
ords of the gusollne consumption and 
siss.'d with the two Instruments rt'ferred 
to Several trips we're made over enth 
section, and the rate of fuel eonsuiuiklon 
ami Hiss'll for encli trip were plotteel on 
a graph with the profile or grade of tlie 
read It Is these dlugrunm that show 
tin effect of di'layed gear-shifting 
Exiut Instructions for Ihe most eco- 
nomli driving will vurv with the make 
of the truck or oar but the following 
point! rH will be of vnltie to nil In 
ascending u bill do not wrall until the 
last second to shift to a lower gear If 
you do vou will not only lose sliced and 
overtax your englm Imt you will also 

lrl|w of II one-ton triuk the gears were 
shifted lit n speed of 10 miles nn hour 
and on the other at a aimed of five miles 
an hour In the two trips over the same 
strideh of road with a truck having a 
total weight of a little over four tons 
the average apeed wns approxlmatelv 
the same In liolli onses. In one rase 
gasoline consumption was at the rate of 
4 2 tulles pt>r gallon nnd In the other JS 
l*r gallon IVIIh more knowlislge eon 
renting ceimomli driving a considerable 
reduction onn lm niiule' In the 4000,000,- 
000 gallons of gasoline consumed each 
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Recently Patented Inventions 

Brief Descriptions of Newly Invented Mechanical and Electrical Devices, Tools, Farm Implements, Etc. 















SCAFFOLD —IP A Biunok, Forrat 
links, Minn Thn Invention haa tor it* ob¬ 
ject to provide mechanism tor uee In con 
section with the usual three-cornered scuf 
fold brockets tor firmly anchoring the brock¬ 
et* to the wall being constructed, wherein 
a suitable damp is prodded tor engaging 
the studding, the bracket having menu* tor 
engaging the damp to support the brocket. 

WATCH I'ROTECTOR. —M M Grro. 
e/o Watch Protector Corp., 8M4 E. 231 Sb, 
Hew York, H Y This invention hue tor it* 
object the provision of a simple device where¬ 
by the improper removal of a watch from a 
person's pocket la made Impossible- without 
the owner of the watch being made aware of 
thin attempt A further object la to provide 
a device which appear* merely to be a neat 
sad artistic ornament in connection with the 
watch chain, yet set* to achieve the ebove- 
meuttoned object 

SOLDERING BLOCK.— 8 . K. Randall, 
Bo* 384, Bntaekover. Ark. An object of the 
invention 1* to provide s simple devtea tor 
holding a broken Anger-ring in position to 
permit of tbs ends thereof being Joined to 
gather by welding, bearing. or the Hks. with 
out subjecting die stones set in the ring, or 
ornamental portions, to the notion of the 
flams required for tbs operation. A farther 
object Is to provide a device wbieh Is 
adapted tor use with rings of various vises. 


PROJECTING SCREEN —J W IhtCN. 
T «. 000 Munefield Rond, Brooklyn, N Y 
Tills invention particularly relates to n 
screen for displaying motion pictures. Tho 
principal object is to provide a arrvoii which 
indudea a reflecting snrfnce of frost or snnn, 
s-ild surface being formed by a refrigerating 
apparatus The screen will produm an an 
usually line reflecting power, ami sill at the 
Home time aerie to cool the huuss. Provision 
Is made for keeping the snrfnce free from 
d ist and insuring a smooth surface at all 
times. 

Nl'BSING BOTTLE. — J Mat 2002 
TTnwthorno A\e, Portland, Ore. Tho in 
ventlon relates to so colled hygela nnrsing 
bottles nod more purtlculnriy to fastening 
means for nipples therefor For »anltury 
purposes this eluss of container is cylindrical] 
in Shape. «»<1 hating no neck or head, the 
nipple employod is relatively large and will 
freqnently leave the bottle and cause incon 
venlenee. The purpose of the invention is 
to provide a fastening means for the nipples 
whereby every possibility of the same he 
coming detadied from the bottle la ellm 
touted (8ec Fig. 1) 

PRESS — A 0 Vownll and W 0 
Vowha. 227 W Capitol Ave, Little Hock 
Ark. Among the object* of thl* invention 
is to provide a press wlileh is adapted to be 
plucsd within a container for kraut, pickles, 
fruit, and the like to hold the aolld contents 
below the surf see of a liquid therein or to 


eyes in n hack suw, bnt ! 
end* and holding the name in 
LEVEL ATTACHMENT - 
rANY, \\ lusted. Conn It is 
tin* lmentinn to provide u dr 
intended to be axsoriatHl ult! 
which may he nppliul to any 1 
nr I type, wlicrehy the distune, 
plnnci extending In n single r 
measured. The device ia “ 
for work requiring great 
PARING KNIFE —F H\ 
Lnbrc, Me The geniral obji 
tuition is to provide a ilcvli 
facilitate the paring of fruit i 
in auih manner that there wll 
or in other words a knife : 
nicons for pmvonlmg tho sam< 
loo deep into the article pare 
I* particularly designed tor par 
or fruit having hnllown therol 
3) 

C\N.—M M SlIAf'KITT . 
\ve, Brooklyn, N Y Tlic 
lutes to motullic shipping sni 
mis, Its object Is to provide 
.-specially ilcsigiicd for bon 
ushea, kitchen refuse, ' ' “ 

ranged to provide an - 

i Hpabie of withstanding rongh 
other object it to permit tho i 






















































sheave* through which the ruble mtpportlng 
the burket opera tee thnt tlir path of travel 
of the rable from the operating drum merit 
aniam to the end of the boom shell hate an 
few turns ae poaaible, thus preventing w< ar 
aud tear anil elTorting a eating of power 

RECORDING DEVICE FOR LIQUID 
ri’Ml’H—A U Snmra, (Irons Valley. 
Calif Among the objects of tho invention 
la to provide a recording mechanism for nee 
in conncttlou with gasoline dispensing 
pomps, that will illminatc all chancre of 
error, ami compel the operator to ranee the 
sale to be recorded. A further object la to 
provtdo a dial nnd a hand moving over the 
same that will indicate the quantity with 
drawn, and will automatically be returned 
to aero before a new quantity cun be with 
drawn 

OSt'tl,LATINO CYLINDER. — W R. 
TTorcnmaa 2531 I'nlversity Ave., St. Paul, 
Minn The Intention relates to paper 
straight ening devices especially adapted for 

dl^«ni2f%TO^rfo°4t&^mach^ b r(d* 

lng, mirtMtf or bronaing machines, printing 
-ttra&SaM 4k» like, the device providing a 


Mach ines and Meehanlcal Devices 

CUTTING^ APPARATUS. —A. W 
IIodok, addreas Edmond Knshmore, c/o 
Spanish Am Fruit Co , Singer Bldg. Broad- 
way, New York, N Y The invention aims 
to provide a cutting nppnratu# for use in 
•lie cuunlng Industry where spherical edible 
object* such as fruit and large vegetables, 
must be rut np into fifths, qnsrtcrs, thirds 
or other subdivisions in order to obtain parts 
small enough to be properly packed in com¬ 
mercial si soil cane or jars, and wherein the 
object is paused through the cutting machine 
which makes the subdivisions simultaneously 

WATCH—J V On, Box 140, Monroe, 
Wash. An Important object of the lnvrn 
tlua Is to provide a watch hating means 
whereby the second hand mny be set at AO 
eo that when the hour nnd minntc hands are 
set the second hand will be In exactly the 
right storting position The setting mechan¬ 
ism does not In any way interfere with tbe 
operation oMhe watch or place an exeaarive 

GREASE CiUP—0- 0. Hakhtok aad 3 
HtrrOHlitMtn, Box 80. Gall Lake, Saskatche¬ 
wan, Canada. Among tbe objects of (be 
Invention is to provide a grease cap in 


hereby threads may be produced by a very 
aimplr adjustment of tbe parts without tbe 
necessity for changing tbe parts or changing 
gears to produce different threads or spirals 
as is tbe usual custom, 

THREAP GUIDE FOB REWINDING 
MACHINES.—E. E. Kautmah, 878 Proa- 
cott Ave, Scranton, Pa. The invention re 
liter to thread guides for rewinding ma¬ 
chines and has for it* object to provide a 
construction which may be need on old or 
new spindles. A further object is to provide 
a simple construction in the form of ■ re¬ 
movable knob for bolding the thread guide 
structure in place which may bt applied to 
Spindles of different aims and removed read¬ 
ily without Injuring the spindles. 

PACKER PLUG<—M. E. Isstof, Sad 
Beech* CsL An Important object of tbe in¬ 
vention la to provide a pocking ping having 
means whereby the same may be anchored 
in an oil well ogling after a quantity of 
cement hea been foroed into the earing to 
close the cavities adjacent tbs lower tod of 
the game, whereby tha oil le prevented from 
flowing upwardly between tbe wall of tbe 
wen and the wall of the easing, the peekin g 


damped between a baas plate 
seaming ohnek hating rotary head 
carrying seaming rolls operated In a manner 
to perform the sealing operation 

COMBINED NAPPEH AND SHEAR¬ 
ING MACHINE,—M. PomtacH, #1 Over¬ 
brook Rd., Ridgewood, N J The Invention 

wherein tbe handling of doth is reduced to a 
minimum. Another object la to provide a 
combined napping and shearing machine 
wherein any dodred number of neppera mny 
be need with one or more shearing dev!nee, eq 
arranged that there will be a continuous 
operation of tbe doth, and wherein the 
napping aad a he a ri n g la done la a single 
operation. 

GOLD SEPARATOR,—J Dm e/a V 
McNutt, 17 LaMHey St, San Francisco, 
Calif, This invention has for its particular 
object to provide a gold separating machine 
adapted to reed vs gold containing material 
and to treat tbe same while It p awn through 
the machine in sndt manner that partidee 
of gold ax* separated from other and lighter 
partJdea, and tethered in soeh manger that 
they can be withdrawn separately, for being 
enhjeetod to farther pro seems, (fieoVfeS? 
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TOBACCO TREATING MACHINE.— with rotation to the other Motions. A for- j 
H. Gotha*, Ml So. Clarence Ave., Oak ther object is to provide a machine embody i 
Park, III An object of tbia invention la Inc Inner and outer table* and me mix fnr t 
to provide a pmceaa for mechanically treat* holding the Inner table aguinat rotation no ■ 
in( tobacco leaven, whereby the noooaaity for that the outer table which ia np< ratlvely 


t and other* are attained by a flywheel parallel relation and for securely bolding the 
1 a let ot magnetic rollers adapted to rails to gnuge and against spreading A 
‘It a reducing influence on the flywheel further object ia to provide a device which 
the rim thereof. permits of longitudinal movement of the 

V M’OIUZER.—E. G liAMjctoKa, SW rails if required without allowing lateral 


moving the atoms and midribs prior to connected w 1th the upper section of the stem Healey nid* , Atlanta, t.n lie Invention movement. 

their far ther na e In manufacturing dgars, may be turned with rotation to the lower rims to provide a vaporlxer for internal com- AUXILIARY TRAIN CONTROLLING 

mno Miy to baooo, and the like. Is obviated, aectlon which la held ugun.at rotation bastion engines by mean* of which a uni MEANS- V J McAvor, 8 Wolcott Ter- 

thns effecting a considerable saving no t only PISTON AND PISTON RING — I formly efficient mixture will bo produced at race Newark, N J The invention rotates 

in the coat of mannlactnring the nrtlcio, bat OssKl, 883S JO. Green Lake \\ ny, Seattle, nil times, which will aerio to Insure a mluuto to idr brakes. Its objc, t ia to provide an atix- 



or an arch line. < 
permit of proportioning a character to be 
engraved to any desired width 

COIN WRAPPING DEVICE. — L. E. 
Pain, Wadsworth, Ohio The general ob¬ 
ject of this invention la to provide a simple 
and efficient device for wrapping coins which 
will allow the wrapping operation to be per¬ 
forated quickly end will produce a neat 
package. The object la accomplished by 
providing a device including means for roll 
tog the wrapping means Into a cylindrical 
form and supporting the same In conjunction 
with a coin guiding means. 

SHUTTLE PRESSURE INDICATOR.— 
L. J MoCotoSACK, Washington Are, Du¬ 
mont N J Among the objerts of the ta- 
vantion to the provision of a shuttle pressure 
indicator that may be mounted In a shuttle 
to record the strength of the strokes deliv¬ 
ered by the picker etieks to provide means 
for guiding the operator in equalbdng the 
strokes and In adjusting the machine so as 
to give tba required stroke, thus greatly re¬ 
dwing the wear and tear on the machine. 

OIL WELL DRILLING MACHINE.— 
H. a Bsawergm, e/o Oil City Inn Works. 
ShmcMftLe. An important object of this 
in nation to to provide « drUUnr machine 
having simpto Mane whereby one of the 
sestione at the *Ht stem may be rotated 


SOUND- 

INI \\ OHth St New inrk, N A Tlic 
object is to provide a eouud clurlflcr more 
especially designed fnr nee in the amplifying 
chamber of a phonograph and arranged to 
eliminate dead air spans* and tn Insure h 
circulation of live air throughout the lingth 
of the amplifying rhamber, to Induce clttri 
flcation of toe sounds and to avoid muffling 
of the same 

DEVICE TOR ADJUSTING VIOLIN 
HOWS.—f* BAitPimo, 401 llurbey Hl. 
Brooklyn, N Y Among the objects of the 


easily adjust the hairs to * definite tension 
regardless of the atmospheric conditions or 1 
other conditions which might tend to vary 1 
the tension of the hairs. The means of ml 
justment can bo applied to any type of bow 
with a minimum amount of alteration I 

Prime Movers an d Their Acce ssories I 

REDUCTION GEAR.—M. J WaclAW, j 
848 E. North St. Bethlehem, Pa. The In , 
ventiou particularly relates to the reduction 
of speed of steam turbines and free from - 
the difficulties and objections necessarily In¬ 
cident to toothed gearing systems which orvll , 
| narily are used tn connection with steam I 
I turbines for red octal speed. Tbs stated oh- I 


nn even wenr Is produced on nil the parts r 
and whereby thi re will b, no jumping of the „ 
contact brush and adjacent tliu contact sw- „ 
tlon of tho rotor v 

VALVFLIMH TWO-HTROKh 1’YOLF 
1NTERNA1, f'OMIIl STION ENGINE.— T 
F H. HlNaioo and P HknrioIi, Yvinlun t 
Denton of A mid, Bwltxerlmul Tin two k 
rvrie endue of these patent' cs ]a iIIhiIii „ 
guished by charactcrlslh feature* embodied „ 
in an ougiuo having cyllmlcni inch cum t 
lowed of u motor cylinder body mid a cjl v 
lnder body in which (he preliminary com i 
iirewdon of the explosive mixture takes plnco | 
before being paused to the oylinilor body of r 
the other motor cylinder The passages r 
through which the explosive mixture passe* - 
are so formed Jvat the trnvil of tho mixture 
from one cylinder to another Is reduced to * 
the minimum to promote efficiency In the , 
operations. j 

Railways mad Their Accessories < 


v which Is of slmpli 
in yet reliable In op 
litwl to effect the n 


_ Perta i ning t o Recreati on 

GAMP— If 1 <’«RT AD! Inekson 


is for supporting a pair of rails in I groups, the i 
















































TOY—K. F Fox, Williamsport, Md This! 
Invention relate* to toys of the automatic or 
aolf propelled type An object I* to provide 
a miniature or toy airplane having moan* 
to eauar the name to take flight and move 
about In the air in a manner eloanly almn 
lating the movements of a full-slaed plane 
of the conventional construction 


SPRING WJIEEL FOR VEHICLES — 
H I M Psny, « Rue do Milan Paris, 
France The Invention more particularly 
relates to a spring or elnatlc wheel for mo¬ 
tor cars, and la characterised by a combine 
tinn of rubber members which cooperate 
simultaneously to the wheel an elasticity 
which can be compared with the one ob¬ 
tained by the use of pneumatic tires, without 
the disadvantages of the latter 

SHOCK ABSORBER.—L M Nkal. 040 
First St, Louisville, Ky The intention re 
lates generally to shock absorbers and more 
particularly to the type adaptable to trans¬ 
versely dls|mscd body springs and tlioreforo 
especially applicable to Ford uutomobllea. 
the object living to provide a simple and 
durable arrangement whlv h will promote a 
sightly appearance and may bn quickly In 
stalled by a simple addition to the spring 
parts already in usn 

FENDER,—F Burnt, Pressmens Home, 
Tenn, An object of the invention In to pro¬ 
vide a fender which is normally concealed 
within the bnmper bar of an automobile, and 
which may be qntckly moved to operative 
position to prevent injury to pedestrians or 
live stock which may Inadvertently get Id 
the path of the machine A further object 
is to provide a spring operated device, and 
pedal controlled means for operating the 
same from the driver’s seat 


"snOCK ATISORBHR —R. M Gitma, IdtiriTmaybi *W. tiTstody th^map^UU 
Cadillac Hotel, San Francisco, Calif Among driving the ear The map may be supported 
the objects of the Invention la to provide a In any convenient piece In frodt of tbe 
shuck absorber adapted to be applied to driver, and the bolder la arranged In each 
motor voliiclca or thi like for use In com- manner that It msy be secured to the dash 
blnatlon with the spring suspension thereof, board, and tbs map anally slipped in and 
for absorbing ami equalising shocks Incident out. Tbe inventnr baa been granted two 
to travel of the vehicle over rough roads, patents of a similar nature, 
and to make the vehicle ride easier SPOTLIGHT AND MOUNT THERE- 

MOTOR VEHICLE CONTROLLING FOR.—F B Robots, Freemen, Mo. The 
SWITCH — H Gomesv*n, e/o Mann, primary object of the invention la to pro- 
Andonsm & Muon, Woolworth Illdg., New Wile means for supporting a spotlight, on a 
York N Y The invention relates to locks vehicle such as an automobile, in such a 
and nlarma for motor vehicles, and more manner as to render the same adjustable in 
pnrtleulnrly to a device adapted for nee in both a vertical and borlaontal plane. A 
the Ignition circuit. Among the objects is further object is to so construct th* device 
to provide a lock of the permutation type, that the movement of adjusting tbe light 
which sent* to control the operation of a will be retarded for the purpose of prevent 
switch A fnrther object is to provide an lug lnjnry to tha electrical eonneetiona. 
alarm in combination with an electric switch VEHICLE — F HganOBMANR, 11 IS. 
In such a manner that upon an attempt by 100th St, New York, N Y Tbs Object of 
OH unauthorised poronn to operate the switch the Invention la to proWde a pedal operable 
the alarm will be sounded. vohble adapted for uae by children, the 

COMBINED WHEELED AND END- vehicle being attractive in form, eaay to 
LENS TRACK VEHICLE. —H Uiuailho, operate and calculated for affording amnao- 
U Hue do la Rucliefoucuult, Purls, France ment and a means for healthy outdoor aier- 
An object of the Invention la to proWde a rise The vehicle body la in tbe form of an 
construction of apparatus In an automobile animal, or preferably a duck having a bill, 
or other vehicle having wheels and endleaa and is provided with a Bounding devise 
tracka and cnpable of drawing directly or simulating tbe sound of tbe animal 
carrying a load over any kind of ground, DIFFERENTIAL STEERING MBCH- 
wlirreby either of the two method* of prog- AN18M FOR TRACTORS.—O a Ha» - 
rewlon may be brought intoueeat will, toe Orosi. CaHf This invention reUtas 

one being suitable for roads, tbe other for particularly to a steering meohsnlsm adapted 
various kinds of ground to be traversed. to be applied to the existing parts of strae- 
HjLTTiIINATINO ATTACHMENT FOR tor without departing from the original 
AUTOMOBILES.—A. II Nmx, NOR So. tractor eonatrnction and intended to faoe- 
18th St, Newark, N J The invention par- tion as s secondary steering mechanism or 
Ocularly relates to an attachment embodying in conjunction with the existing mechanism 
a reflector for throwing the light to the ob- to enable torus and other maneuvers to be 
Jeet or ares to be Illuminated, such sa tha made in restristed areas. 


HEADLIGHT — R. L. Bum. Sa., and 
W M. JoBDAn, Ja., Horsy, Mias. This in¬ 
vention relates to headlights for automobiles 
or similar vehicles, and has for its object 
to provide means wherein tbe headlights are 
controlled by tbe steering mechanism in an oh 
manner that they torn with the steering 
wheels of the vehicle whereby the raid is 
Illuminated even on the sharpest turns. 
Fnrther objects are to proWde means by 
which tbe lights may be controlled to remain 
stationary, or may be removed and need as 
a spot-light enabling the driver to readily 
carry out repairs. (Sea Fig. h) 

INNER TUBE FOR PNEUMATIC 
TIRES.—R. Nall, 068 38th St, Oakland, 
CaHf. Tha invention relates in general to 
pneumatic tires as used on vehidee or auto¬ 
mobiles. The primary object of tbs Inven¬ 
tion Is to overcome the many disadvantages 
of the customary inner tube by providing 
a tube which will be unman ally ragged and 
capable of withstanding abases, and at the 
same time require only a moderate air pres¬ 
sure to supply the desired supporting me¬ 
dium. (See Big, 7) 

ANTIGLARE SHIELD FOB HEAP- 
LIGHTS.—H. E Lux, 140 Southern Park- 
way, Rochester, N Y This invention has 
for an object to provide a side illumination 
for automobiles by utilising rays from tbs 
headlights without Bio ne c es si ty of providing 
apedal lights at aach side of the oar. I 
farther objeat is to proWde an attachment 
for headlights, which tneldsotally eooatttntaa 
an antiglare shield, and b adapted to ba 
secured in treat of As glass of th* bead 
light (Bee Fig. 8.) 
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Our Readers’ Point of View 

Th* m Ht *r * or* not rotponifbl* for *tat*m*nt* mad* tn the corrtepondena* column. Anonymous communications cannot be considered, but the name* of 
correspondent* will be withheld when to dewed. 



tenanee of pulmotor* tor the Oonaolld 
Indies tint Hurt they are given eonahlevnuni ™ 

At tn Indication of th* aervloe being rendered by the 
pulmotor* of the gat company of tbit dty, permit us to 
quote a* foOowa from the August number of the "Mutual 
Aid Bulletin," which we underatand la publlalied by the 
Consolidated Gat Com pony 

"On TtarwUy, July 0. 1922, at 11 .29 A M, the Oon- 
■oUdated Gat Company’* emergency daapatrher received a 
report from th* police department tn tend all available 
pulmotor* to a fire which had occurred In a tiwln on the 
lower lerel of th* Lexington Avenue Subway at Fifty-ninth 

"Four puhaotora ware Immediately eent to the ecena and 
upon our arrival found a wore of men and women partially 
asphyxiated from polaooooa gate* other than Illuminating 

**"kenwt. DeVomek, Wheeler, Hahn and Duane of the 
Twenty-fleet Street And Sixty-tilth Streot emergency sta¬ 
tion!, te n d er ed very heroic work In reviving n number of 
the victim*, and were very highly pralted by Dr, » M 
A reb ec, chie f surgeon of the Are department with whom 

S&ftS nSsstssser 


conrteey of 

Compnuy haa never oened im> of them ITiey lm\e not will CO* 

boon used by the Gaa Compnnj in any case of resplrntory $877,77’ 

failnre but only after aponfamnu* brentliltiK hnd becu A pm 
established by the pulmotor wlm b alwaye apconipnnled tile tteam p 

H II Inhulator on tuch enietrcticy wagons tut carried th* tndirati* 
Inhelntor Offlduli of tho Gas < ompany but* Informed iik To su 
definitely that the II H Inlinlntora are not now In use lng all I 
and that the pulmotor* are used exclusively as they have Fuel 
been for tan year*. Ton 

Many experienced physlelana who have devoted a great Opel 
deal of their time to Industrial work bare taken Issue with 
Dr nenderaon, who is openly commerdallslng bt* putented 
Inhelntor, In reapeet to the advisability of using carbon Hut t 
dioxide at all In reeusdtntion wort 1920 mi 

In this connection, I bo* to quote os follows from a and If 
recent report laeued by tin Carnegie Steel Company In the Ran 

malting reference to Dr n«-ndcrauii s recommendations to i>cr spa 

uae a email percentage of carbon dioxide with oxygen for feet pei 


: the total water for powtr and lockag 
must have been nearly 2600 cubic feet 
f thp Khlppin* should increase to the 
unit Rtc llnrie ('anal It might be OO 
round If the fhngre* Ulvor furnish* 


luhsladon pin inns, the report read* again This would have 8600 cubic f 

“Ilowevrr, It mast bo rememb, rod that the** expert 
raent* wero performed on caaos wloro th* aaturnlion of tho which power would be re 
blood "with th* CO, wna not over 40 pr 60 per cent, and 

whOa titer* if no doubt about the OOh Increasing the depth emount ns calculated for t 
and number of reaplratluna, yet it must tie* be remembered ih r year The revenue I 
that in sever* came of gaming th* percentage of saturation now about $11 000,000 

la much greater and that the heart is greatly weOkeoed, so time* or $40,600 OOo at 

that with this todden exceealve stimulus it may fail I approximately 6!£ per ce 
would not, therefore, recommend thb form of tree Its sot. 


Panama*. 
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muni ft hi hi Ion Umt mum nhnut in occur 
Air Ix-wiirbiMini reports thnt tills syn 

In the imuntlim, my Inittnn was Hhln 
lug forth unuuti hod I was too busy to 
pue It niuih iituntlon '1 lit line of sight for 
tons wuv tun fully placed xutth Untie Car It 

tin medium ..like It certnln tlint In mil 

tin III If he stilted In Ills chair We 
figured tlmt If he found the llglils 
in should know tliul lie hud been 
up und moving nlsitit At ti is. Just 
\l inlnules lifter we sot down he 
did find them Thnt Is to snj ut 
this liionunt he oskeil nlsiiit them, 
m1I|>hoh hud hcen fust nnd furious 
Tor some time, suggesting tlmt he 
hud dlsrovi'red them mrller und 
lietn trying to muki out wind lint 
win 111 oskeil whether lliej were 
(isjthli lltthts glclng us n Imelt 
mental pliture of u fuke Menace, ut 
width one of tin sisstutors tnlitht 
produce wind the “midluin’ would 
tHke for ttenulne phenomena, to Ills 


Our First Test Seances 

(Continued from page 14) 


the nsxt room With the board placed 
beneath a chair and property connected, 
the remote lamp would bum ao long aa the 
chair was occupied, and would |o out 
when tlte oceurmnt arose We tested It 
t thoroughly In the pnelUon In which It wda aimed 
use It, und found that I (weight, UR pounds) could 



dinted nuance Mr Walker's first The del 
thought was of his glasses, and ho that covet 
seised tlio tminiiet A gentle tug mats sum 
fulling to free It, Bert s voice making ti 
shrieked "Don't do thnt", a violent The wire 
lug was given, und the trumpet fell dow, und 
In sections to the floor room wltl 

Mr Walker, In his excitement, was to a 


The detection mat was placed under the large rag 
thut covers (lie floor of the library, with Severn 1 small 
nails surrounding It there, to prevoit Its presence from 
making too marked a Jumping-off place on the floor 
The wire was curried under the rug and out the win 
dow, und nn olwerver sat at the lump In the adjoining 
room with the dictograph operator Her sole function 
was to announce when the lump went out, and, hr 


forgot that he hart really seined the means of u stop-watch, the period during which It r 


trumpet und Insisted that he hud nuilncd 
only wnrdcd It off Doth the me- by the 
dlum and his friend were equally We v 
positive In asserting llial It had been turned 
seised and held Granting tlmt they chair w 
were right, It would tie Interesting cage on 


mulncd ont These announcements were Incorporated 
by the stenographer with his dictograph account 
We were faced with one difficulty, which we Anally 
turned to nn advantage We must be assured that the 
chair was not moved about We built up, of lathing, a 
cage on the floor tlmt fitted mugly about the four legs 


u have them explain, without in ofthechnlr We tacked this to the carpet andtored It 


jurat seance of Monday, May SI knew It, Bert dt 

Wi were ready for the question unless his ext Inn 

We explain)d thnt tin lights were range lights to were a code message Mr Wulker 

locale Ihe far wall, ut the Monday sconce I had hud apology were Anally accepted, nnd the sitting went 01 
so nimh dllthally trying to lisale phenomena that we Thirteen minutes later, another I 
had deckled to Introduce this definite murk of the was hud At sotiu Indeterminate tli 
nsims extent us n isissllite aid In this dire, tIon It trumpet had been doing stunts In a 
was |s)lnted nut thut nobody "need' see the lights save It reused these I hail u pretty good 
me—we did not tell him outright that noliodv could and thnt I could remh It with my I 
sec them If he sat quilt and that accordingly nolsslv Ikular Idea In mind, I tried tills, n 
need he illstraited liy Hum Consldiruble phenomena succeeded 1 orlalnly made no 
had I wen produced, barring the plea that thev distracted noise At 10 18 Bi rl’s voice cume 

the spirits so Hie ex|daniitlon was accepted, limv will out of the ulr high In front of mi, 

Ingty 1 do not know nnd had a long dialogue with nte 

It had boon founil thut, even wrlth n poverti of phe- Mrst of all, he reproved me for 

nomena we could not nnumlHT (he wstucnci of the sticking my feif out. I didn't Imve 
seunei sufficlenlly well We therefore culled In the aid them out, and said so He granted 
of the Dictograph I’rodui Is Company, and thev supplied this, snil explained that he meant 
us one of their machine* On Tuesday w< put the before, when 1 hud lieen "trying to 

transmitter on the slalf with tin chstrlc fan, on trip a spirit ' He laughed at me 

Thursday, on top of tlu lower sash of mu of Hie win for not knowing that I couhln t do 
dow x quite Is bind tlu black screen and out of xlghl Ibis M\ explanation that I hod not 

The wins) ran out of the window and to Hu adjoining lieen trying to trip a spirit wits at 

nsini, where a stenograph'r was posted lists made first rejected ns false, and Anally, 

It pluln tlmt he would tnlss some of tlu phcnomtmi I liellivi accepted by ltcrt itgulnst 

su he was Instnulisl to jmy uireful attention to my his Ins ti r Judgment 1 wonderisl 

voice, withh currli-s well and Is easily Idinllflahle over whither wlmt l had taken for the 

the wire. 1 commented upon the phenomena In appro- trumpet were the mediums foot 

prime fashion as they occurred, anil Ihe n suiting Bert and I Ihen dlmussed ill 


a code message Mr Wnlker’s explanation and presses] upon the medium thut * 


able to say, at the conclusion of the Billing, that none 


1 In this direction It trumpet had been doing stums In my vicinity When jsdnted 

ssl' see the lights save It censed these I hail u pretty good Idea where It was, circle I 

ght that nolimlv esiuld and that I could remit It with my feet With no pHr n|**rutoi 

lint nissirdlngly nolsslv Ikular Idea In ntlnd, I tried tilts, nnd ns I supisiseil Imd adu 

Unskli ruble iihenmuenu succeeded 1 nrlainly made no 

lest that thev distracted noise At 10 18 Birt’s voice ctum> - KgBSBiSg --S 

vas accepted, limv will out of the ulr high In front of me, j j w 

nnd had a long dialogue with nte **"•, / 

with a poverty of phe- Mrst of all, he reproved me for j I * 

•r Ihe sisiucnc, ,,f the sticking nty fist out. I didn’t Imve >Mnw / j 

reforo enlhsl In Hie aid t hen ■ out, and said so He granted ‘ j I „*> 


It Inlty When jmluted out (hat we could not run twine across the 

i where It was, circle lo his chair for fear of tripping the “psychic 

With no par opera tors * or ollierwise discommoding them Ho we 
ns I xupixixeil hint adopted this device It would nut, to he sure, pre¬ 
vent hint from moving lit* chair If 


transcript pieced out from the memory of the sitters, 
gives a reninrkntile running annunt of Hu two si unces 
lit wlileh this itppnrutux was employ'd We evin Imve 
such delulls ns the songs sung and the times nt which 
they wen* rendered- on I'uesduv 21 titles wire useit 
four of them lielng repealed It will now be plain 
how we know the moment nt width the medium an¬ 
nounced his dlsinvery of tlu range lights. 

Tuesday's seance was marked hv imychlc lights, to 


tlu ilinlrk fan, on lrl|i a spirit * He laughed ut me 
*h of mu of the win for not knowing that I couhln t do 
een and out or sight this My explanation thnt I hail not 
and to Hii adjoining lieen trying to trip a spirit wits at 

i post'd lists mink first rtJcUtd ns false, and Anally, 

a of tlu phcnmiii nit I Isdkvi accepted by ltcrt against 
mfill attention to my his Isstir Judgment 1 wondercil 

Hilly lilenllfliihle over whither wlmt 1 had taken for the 

phenomena In appro- Irumpel were the mediums font 

il, and the nsuiting Bert nnd I llien dlmussed at 


litters, length the conditions. Thiro was the initial und fit 
i unces lisi niucli furniture In the room to guitur, r 

i Imve suit Bert, nnd of tin ileven stlterH 
which only six win nadir mlvunlngtsius lo the psvchli pivwcr 

1 useit lie wouldnt stsslfv, even when urged to do so, but 

plain he referred to Dr Prince ns u Doubting Thomas, this 
im on- was presumably Ins a use of the Inc blent of the evening 


- KBBSBaS- ■ -he were bent on moving It. we 

I l ttammum pointed ont, but It would make it 

■mo / a* wit iNSesIhle, and easy, for him to occupy 

/ j * _. It fttr two hours without moving It 

|HIW I j We hud hoped thut the Insistence 

u j I upon this perfectly absurd teat 

/ J might distract Ills nttenllon from 

iwm/j j , I the renl ones which we were using 

(Sr *' ‘ I Hut h distraction wn* n ML neces- 

a!iisr> i I o sury, Ixs'ause one csmld sense tho 

j I iiddltlonal springiness of the fiisir 

j j under hlM ilmlr—ut least one could 

d I «»,*m»s_w lien one knew that there was some- 

I r: thing there 

«“ I As imother Item In this distraction 

“ ‘ ’ ’ . ,, “ (we were using tho magician's stuff, 

Seats and apparatus for the sitting , t wlu lM , r< . n | llHHl) . w i,„,i the n)t . 
of Tuesday, May 22. A and B are dlnm and Ids friend call nt our olllee 
the initial and final position* of the Wmtnesihiy iifternisin for the pur 


•ettvely jswe of discussing controls We 

suggested several things tlmt we hud 
i> Intent of doing, to get Iheir reactions. Whim we 
sked If there would Im unv object Ion to talcum powder 
a the floor, we went told no, but two points were 
mile first, the spirits would perhaps leave a trail in 


the nmulier of half u down or so It 
to Hit Is st standard than In unv i 
But Messrs. Keating, ls-sinrlsiiiru i 
electrical authorities, thought they 
could have been duplicated by drap¬ 
ing an ills trie torch with vuri-col 
onsl piqur* In (rnviNng range 
lhtv fill short of proving their au¬ 
thentic Ity , If seiiinsl lo anvthlng 
as lung as the durk trmiqsl thev 
iiailil lastly Imve lieen manipulated 
from Ihe clnle, anil In most cases 
mtimlh from the medium s chair 
One of them llluiahmlcil im objei t, 
uppannlly irnrt of Hie light, which 
whs variously complin'll to a melon 
and to the medium* bald head It 
might pqimllv Imve been the large 
end of the trumpet currying the 
tight Tin- lights were by no meunx 


we i lime closer Irk'd 
ii r phenomenon nient 
1 Lehmann our for t 


i make It appear that I appreciated the complt 


Wednesday be deferred until Thurs- solicitude. 



day, and promised us some perfectly 
gorgeous results on Halt occasion 
At Thnrsdny s session we hud a 
definite problem to meet AVo were 
assured tlmt the on arrence of the 
phenomena coincided with the pass- 


l o|uiqno object ahont Ihe atlbetdvn tilts', with oi 


It had been tlte midlum's practice, In sitting at home, 
to employ, quite freely, luminous hands about the wrists 
of the Hillers. AVe were going to follow this plun, und 
the medium knew It Nothing was said to na about 
any departure from the procedure which one would 
suppose these bands to Imply We supplied bonds of 


room. If in this connection we could on each, and these were very effective In the darkness 
be assured tlmt the medlu’ti did not of the seunce room Bnt when we got nicely settled In 
have his elmlr, we should have the dark, the medium suggested that w« bids our 
proved that the phenomena wero wrists, and display them only on cull, when phenomena 
not due to his active Intervention, had come and It was In order to nreimnt for all the 
unless he were bringing Into tho sitters. Aa n matter of fait, this turned out to be a 
room something which could be necessary step, because the presence of all those head- 
found by searching him If, on the lights was quite distracting and with them visible, 
other bund, we could prove thut he every scratch or wriggle by one of tlte sitters produced 


snfllclenlly Impressive to stnnd In- *"*** J* 1 *? 1 * "j** ^ or did leave the chair nt these times, u slHNitlng-stav effect thnt w as destructive to the morals 


ilciiendently of the other phenomena l *** ® n *l sitting of tbs 24th jt 

At 10 25 there ensued n little In qu< 

elilent which fur it moment lixiked serious. It was the Ush Ids phenomena a 
desire of the KciKvrtvtc A murk ax to employ no rough We secured a piece 
tactics whatever, stub ns putting im lights, selling one, with ten arched xj 
IruuqietM, eti we believed that the true character of were sufficiently sllff 


sitting oi ins xsth Jt wouW ^ folrIy 
question for him to ho 
the llsh Ids phenomena as genuinely psychic 


attitude will murk nil our sennees. Air Keating was 
nut awnre or this however nnd either seised or tripped 
or both a "spirit 1 which was tombing him with the 


IH-rson sitting In Ihe chair would surely e 


fairly out of the of the whole drele Yet under this procedure, the phe- 
i to bopo to ectab- nomeuon Is gone by the time wrists are called for end 
mychlc displayed. Ho this very much vaunted Wt of dark- 


e floor reports where It Is used os a control. ,In our own pres- 
wonld ent case, however, It helped greatly In directing the 
it of a medium's attention away from the things we wsra 
t least really banking on to check Up on the phenomena I 


s In scries with a battery nnd a lamp la 


a parallel, and the think it wilt be agreed that this Ii 


























































United for the Nation’s need 


We are a people scattered over 
three million square miles of terri¬ 
tory—a people whose daily com¬ 
mercial transactions and social 
interests are as wide-spread as our 
boundaries Only a unified tele¬ 
phone service, covering the whole 
country, can serve our needs. 

Such a service, in turn, requires 
a national organization with uni¬ 
form policies and operating 
methods, and also in each com¬ 
munity a local organization with 
full authority and responsibility for 
the problems of that community 

Such a service is the service of 
the Bell System Two hundred 
and fifty thousand employees and 


approximately six thousand local 
operating units cover the length 
and breadth of the land. Uniting 
these community organizations are 
the Associated Companies of the 
Bell System, each responsible for 
service in its territory 

Linking together the Associated 
Companies is the American Tele¬ 
phone and Telegraph Company 
It operates the long distance lines, 
develops nation-wide policies, 
standards of practice and equip¬ 
ment for the improvement of the 
service and for the benefit of all 

In this commonwealth of service 
the best interests of the nation and 
the community are equally served. 


Bell System 

American Telephone and Telegraph company 
And Associated companies 

Ok> Pelity, One Syeiem, Uni venal Service, end ad direeted 
towmrd Better Service 


If you /.Jfee CALIFORNIA, you'll love SANTA BARBARA 
and adore SAMARKAND (heart’s desire) 


hill overlooking mountains and sea A few minutes from the heart of 
colorful Santa Barbara, three and a half hours from Los A ngdet 
Ten minutes to the beach and guests have the privilege of the sporty 
links of La Cumbre Country Club, a few mnutes away Curnne of 
distinction and superlative service 

Every outdoor sport including Polo, Golf Surf Bathing. Yachting. Fish¬ 
ing, hundreds or miles of horseback trails Great motor roads nto the 
mountains 

SAMARKAND b m the Peraan style of architecture, and a the real¬ 
ization of an artBt's paradise. Every room and suae a masterpiece of 
the craftsman’s dull An hospitality redolent with the perfume of 
flowers and soft ocean breezes 

Cod m summer warm in fall delightful in winter, glorious m spring 
Open the year round 

Pastel photo tmt booklet and information upon request Comment 
rates. Address 

CHARLES BEDELL HERVEY. PrapHwr 
Ssmsiiand PcnisnHsNl 

Nowaday! ki San Dtsao. k*» THE MARYLAND *-»*«*«. Crflhml. 


f $18 

ANSONIA 

Sunwatch 

Tefls the Time 
and 'Points the Way 


Motorists and aU ouadoor people 
naed a mtiabla Compos. 


reason boln* the expectation of 
the speed/ adoption of other calendar 
chan sea In the wont, for which It prefers to 
wait 

WU1 Map Earope’s Sky.—A plan to 
map the entire eky of Enrope Is bein* car¬ 
ried out under the direction of the National 
Weather Bureau, which already has mapped 
the sky of France. Weather observers and 
amateur photographers of the Continent will 
he uakef 1 to naeUt The photopepbers will 
be ueked to make dally exposures over a 
period of a week nr two. The photocrepha 
will be sent to the National Weather Bureau, 
where the canaos of the weather conditions 
ut the time will be retraced from them 

Hockey in Ancient Greece,—An ancient 
Creek anilptnred relief recently discovered 
iu Athens, BecorilinK to the London Timet, 
gives evidence that the (1 reeks played ball 
lames other than with the hnml The re¬ 
lief represents six naked youths taking part 
In a same bearing every resemblance to 
modern hockey The curved stick used may 
possibly supply an explanation of tin sin 
pilar curved object carved in relief on tome 
of the votive offerlnpi fnnnd at Sparta. 
Those have bran called "sickle*.” It la dif 
dealt to any why this implement shonkl have 
been dedicated to Artemis, but the word 
“sickle" may hnve been the current along 
for a boy’s hockey stick. 

Radio Venal res in Thenderslorms._ 

The Weather Bureau, although without fa¬ 
cilities of its own for conducting inveatiaa- 
liuna in tlila Held, has cooperated in various 
ways with other agencies also Interested in 
conditions affocting wireless telephony Aa 
a result of work dona by Nebraska Wesleyan 
University baaed on thunderstorm reports 
furnished by the Weather Bnrean the tn- 
reatlsatora reached the conclnxion that there 
la no relation between h 
and audibility, and that 


ANSONIA 

Gravity 

Clock 


set fca va« packer. 
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I Tough Rope for Tough Jobs 

The tougher the job, the better the 
| opportunity for Yellow Strand Wire 

I Rope to show its unfailing strength 

and certain economy. | 

Developed nearly twenty yean ago espe¬ 
cially for heavy duty, it has been doing 
, heavy duty ever since—on the largest 

dredging and construction lobs, in the deep- 
| eat mines, among the tall timbers, where 

heaviest logs are handled. 

For Safety carry ■ With one strand painted yellow, this splen- 

Baallnc Autowifne did rope is as distinguished m appearance 
I m your car and as it is in performance See that your rope 
1 ha. a yellow strand 

Both •rV’made'ot BRODERICK ft BASCOM ROPE CO, ST LOUIS 

Yellow Strand Bnmdm Her TwS mi IwtU. Fmdmimj It/LM* mi IMO. 

Yellow Strand 

WIRE ROPE ' 


BOOK SHELF CLEARING 

To clear our ahelvea we are offering a number of books, many at 
attractive discounts and all of standard works of reference and usefulness. 
Write for list of titles and prices We shall be glad to give additional 
details and invite inquiry 

SCIENTIFIC AMERICAN PUBLISHING CO, 231 BROADWAY, NEW YORK 


Economy follows their use 

TN JENKINS Gate Vfflves os in all Jenkins Valves, you 
X are provided with dependable service 
Freedom from costly repair and replacement* makes 
them the most economical. 

Jenkins Gate Valves are made in bronze, iron and cast 
steel in standard, medium and extra heavy patterns for 
all pressures and purposes. At supply houses everywhere. 



heating aurfnee into am all nnlta. 

way, too a meat reduction in the_ 

load required can also be effected, a* witneee 
a cate at Edinburgh wherein a normal 
hoatlng load of BOO kilowatt* am reduced 
to 04 kilowatt* and apace waa caved by 
placing the heater* on the supporting ool 
umn*. VaHoii* type* of eleiHtic beater* 
may be employed, anch aa the airtight elec¬ 
tric heater with reabttance wire for gen 
era ting beat which la Imparted directly to 
the air or, In the form of radiant beat i* 
directed toward the portion of the premlaaa 
to be heated, or combination eloetrie-etoam 
radiators. In which electric beaten produce 
ataam In a email radiator nnlt The electric 
eystem of beating ha* the great advantage* of 
reapnnetveness and eaay regulation In an 
ordinary central beating ayatem control la 
difficult and can only be effected from one 
point In this ayatem each radiator la 
complete In Itself and can be turned on, off 
or down aa required. In beating chnrobaa 
by ordinary bot water equipment it la naan* 
aary to fire op enme 48 boar* before. With 
electric beating tide preliminary p e rio d la 
. reduced to four or fore boom. 




SAMSON HAND PUNIC IM 
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MAN IS POOR INDEED 

who cannot bout of a diffident library 
of good book*—boob of the Marten, 
books of btttoty and romance, political 
cnays, entertaining fiction and books 
of practical uses. For entertaining 
books—as instinctive as they are inter¬ 
esting—we recommend the following: 

Confessions of a Confi¬ 
dence Man 

By Edward a Smith 
These coafetnoas of an ex-confidence 
man, chronicled by one who has had life¬ 
long contact with arch-crunmals of fraud 
and trickery From this type of crime no 
man is immune, and this is the main point 
made by the present confessor 

Everyone hat met the wily confidence 
man. and this personal expose of their 
game will prove of absorbing interest In¬ 
cludes chapters on The People's Liberty 
Bonds, The Wireless Piano. Oil and 
Your Money. Radio and Chain Stores. 
Price $2 net By mail $2 10 

Radio for Everybody 

By Austin C. Leecarboura 
Maaogtog Editor. Sdaetffie Amariean 
Seventh edition In plain, straight¬ 
forward language and diagram, this radio 
book blankets the whole subject—from 
antennae to amplification—what to buy. 
bow to hook up. how to operate, how to 
bitea m, broadcasting stations and bow 
they operate, bow to construct simple sets 
for radio receiving, etc 368 pages. 176 
illustraboos and diagrams, bound durable 
for constant use as handbook and guide. 
Price $150 By mail $ I 60 

Scientific American Cyclo¬ 
pedia of Formulas 


Me c h a ni cal Engineering Note* 
Magnetic Separatists of Coal From 
largely replaced the older, 
method of separation by varying spectlic 
gravity wherein water was used By tbs] 
dry magnetic syitem the varying magnetic 
properties of the ferric oxide resulting from 
combustion of the iron pyrites ami the com 
"istiWe matter are used. 

Brass Casting—Not many years ago 
is chemist was unknown in the briaa bust 
-CSS, tbs caster playing “chemist” himself 
The master enstera mixed their brass alloy 
with a great deal of mystery but very little 
exact knowledges Nowadays the tamper of 
the brass is tested by pyrometers, mercurous 
nitrate and photo-raicrogrBph*, while hydra 
static and other tests expose its weakness. 

Keeping Valves Clean,—First put into 
. .sctlee by an antomnbiliet to keep the 
carbon down, this dodge looks ss though it 
might hsve a more general application. A 
simple lock washer wns pnt on the valve 
stem, jtut below the valve, anil as the valve 
moved up and down, tide washer was brought 
contact with the hearing surface every 
the valve rose The result was s valve 
always free froui carbon 
Centrifugal] 

heat Iruitiuuit ..— ___, 

ing thrown against a rapidly revolving 
tcr-coolrd metal mold Is more or less chilled 
and, when thu pipes are removed from l r 
machine, they ere more or less hard si 
brittle I*lpe mnde In sand molds ilo n 
have to tie heat treated The furnace us 
is oil Aral, its heat being controlled by 


ordinary i 


--v cannot employ the 

deling metals, ixcaptfng mr 1 

- -line they are electro poslHvs 

aluminum and thus act elcctmlytlcally In t 
■esenee of moisture as isisltive gnlvanic 
ilea, accelerating the corrosion of the alum 
nm. Magnesium however disintegrates 
rapidly In the presence of moisture There 
fore tlie soldered Joints should be protected 
' ’ paint or \arnla1i 7 ,Inc tin and ’ 
nmiuum solders give the best res 

Kyerdght in Factories ia the subject of 
_j article In tbo American Mach Inlet, 
when III la stated that it is almost lmpossT ' 

" id a man with perfect eyesight id 
go of 40 An examination of m 
10,000 employes in factories showed 
that 63 per cent had unenrrected faulty 
lelon Shop accidents, on this account oc 
nr more frequently In tho dark wlnloi 
ninths. Pnlntlng the fortory walls whlti 
will not only reduce this trouble but will 
cut down the light bill 

Zirconium in Heat-Treated Steeli 
A writer ill The Iron Ape stales that o 
nary carbon steels in which 

of xlrconinm has been __ 

made to possess by suitable heat 
treatment physical characteristics npprnnch 
Ing thoso of the highest grade beat treated 
alloy stw Is, Additional experimentation has 
demonstrated that tho properties of a num 
her of thB well known alloy steels may he 
improved thruiigh the use of sirconium Also I 
that by sirconium trentraci 


alloying e 


s than normal p 


By Albert A Hopkins 

REVISED—BROUGHT UP TO 
DATE. . Ths most complste book of 
receipts pubhthsd. A careful compilation 
of abort 15.000 idected receipts and 
pr o ce ss w. brought up to date. As mdu- 


Corroslon Process,—A writer__ 

nt issue of General Sleelrle Hevietc states 
at nmch may bo learned In a very short 
,_jne about the corrosion resisting properties 
of steal by obeerving the action of a drop 
of water upon the poUnhcd surface of the 
motal. Drops of distilled water in equlllh 
rfum with the air of the laboratory were 
placed upon various steel surfaces. In the 


Baud h fabrikoid. Sire 6'/ 4 x 8 /i 
' as. 1077 pages, 200 illustratioo*. 
Price $5 50 net m Near M 


SCIENTIFIC AMERICAN 
PUBLISHING COMPANY 

MUNN & CO. 

N«w York City 


product cob] 
distributing itself, always accort 
same pattern Three distinct a 
oped an outer one, which has 


bat described 


perhaps nne-bahf 
as •’’lias. The iron 

" • - ’—' na the wall tone ana i 

____ tone was entirely free 

from deposits of any kind The length of | 
elapsing before the first appearance of 

_and the »mount of nut present after 

the drop has evaporated vary greatly with 
‘ and form the criterion for 
axealleaee of the psr- 
isdnatkm by this sim¬ 
ple tart. 



He ib telephoning for help— 
His beautiful dosed car is on fire 
and two members of his family 
are severely burned. 


The disaster could have been 
averted. 


Pyrene, used when an automo¬ 
bile fire start*, is sure protection 
to life and property. 

Can you afford to risk your own 
life and your automobile, when, 
at a small price, you can equip 
your car with Pyrene and know 
that you a re fully protected from 
fire dangers? 


x rsANCisco 


Necessary in every automobile 



Pyrene SAVES 15% on your auto fire insurance premium 



































































































































Does the work 
easier, quicker end better. 


For twenty-eight years our huim 
and trade mark have been a guaran 
tee of quality and dependability 


For soldering all connections, parts, 
etc. Ready for use by attaching to 
any electric light socket. The cost 
of operation is insignificant. 

Many thousands in use by amateurs, 
engineers, manufacturers, telephone 
companies and many others. 


For radio, telephone and 
all light work our latest 
Model No. 3138 is ideal; 
also two larger sices for 
doing heavier work. 


Sold by deolara and electrical compantee 
waywhit , 

American Electrical Heater Company 

DETROIT, MICH., U.S.A 
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Our First Test Stances 

(CimUntui from paga SI) 
deatrabl* thins, rafardlmi of w bather ho be 
be tiered sen also or fraudulent, or whether 
no opinion nt eU be held n to hU eUtue. 


What’s in a Name? 


M USICAL comedies are a far cry from 
the Scientific American’s daily tasks, 
yet it has come to our attention that the two 
have recently joined hands. A current musical 
play in New York depicts a writer famous 
for his articles on emeralite used in paints, 
and to cloak him with proper authority 
the playwright has him announced as a writer 
for the Scientific American. Here the name 
of Scientific American is used for authority’s 
sake—recognition from the play-world that 
this name carries weight of recognized 
reputation. 

Not a trivial incident of the foot-lights, when 
you pause to think that the Scientific American 
is the only magazine published that universally 
conveys the thought of unquestioned authonty. 
Everywhere—in the factory, club, laboratory, 
library and in the home—the Scientific 
American stands for the facts, up-to-date, 
authentic and simply expressed. 

And this reputation is your guarantee. 


Scientific American 

MUNN & CO. 


SCIENTIFIC AMERICAN PUBLISHING CO, 

MUNN C& CO, 

233 Broadway, N«w York 

Inclosed herewith please find $4 for which enter my 
subecription for the Scientific American for one year 

W—--—-— - 

Strft ~ - --— 

9WC*m—-- --- 

StmU _ _ - - —-- 
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Young Men Wanted 

Bjr MOTh» Dollar htonational Company, 
r ptdif satjrs mj ii lM il w. 
QmMmHmm* 

*> lo X ysaos et *g* CoUaf* •duoatton or 
•Vtnjiw. IfaM Wra bssa la bu ri n — for 

'r afc “ 4lt 


A study of industrial conditions in the 
Philippine* would bo incomplete if public 
utilities, of which we have too few, wuro 

In the city of Manila an American oom- 
paup owns and operates tho electric light, 
power and streot-cur service elnoe 1006 The 
Manila Electric Company, a <14,000,000 
property, operate* 00 mile* of trolley with 
100 car* of American make and furnishes 
light and power to 87 000 oustomer*. its 
power plant, of ill 000 horsepower, is the 
moat modern In the Far East, brine equipped 
with the latest type of stokers end electric 
apparatus. The power Is generated by 
stsam, the coni used Is anthracite from Indo¬ 
china, which is of the same character as 
Pennsylvania anthracite but with more bent 
units. The high tension and low tension 
electrical distributing systems comprise np- 
psoximately 1000 miles. The poles ore of 
concrete end Ipli, a Philippine wood The 
track construction constat* of a generous 
foundation of crushed stone. High T rail 
of the type used in the United States fa 
employed. The ear house and repair shops 
are ef earnest and steel. Manila is Justly 
proud of Its moat eOdeot public utfllty 

Manila’s telephone service Is eouceded to 
be tile best in the Orient. There b a tota- 
phone to every 36 Persona hi Manila There 
is s gas oorporstioo in the city which tar- 


Am !W*rtitfr[ twil it, 
“r*«f Urn, Shall I 
B V r- riurriUw ,.r 

rtmplrtr limt *f amaj- 
tigmat Inun ITrm 
ftrat*tj,aaJ tutha 
TnmraljtmrAta/rr’i. 


No Speed Too Fast 

A RUNNING horse, a rushing car 
or a speeding boat—the Bausch & 
Lomb Tessar gets them clearly and 
sharply. No lens can surpass it for speed 
work, yet its remarkable definition at 
full opening makes possible snapshots 
indoors or on cloudy days when ordi¬ 
nary lenses require time exposures. 

Bausch & Lomb 
TESSAR LENS 

u tht anastigmat lent for both amateur and profei- 
tional—made hy America’ i leading optical house 










































































































TO MAINTAIN 
LINCOLN REPUTE 


More generous commendation has seldom been 
extended to a motor car than that evidenced in the 
readiness with which the Lincoln was accorded its 
place among the aristocracy of the automotive world 

Although one of the youngest of fine cars it already 
has its traditions The sound engineering embodied 
n ts design the faithful accuracy of its manufac 
ture the resultant faultless performance through 
many years of 1 fe—these have from the very first, 
been unanimously granted it 

It is the fixec^etermination of the vast organization 
now sponsoring the Lincoln that nothing in manu 
factunng practice or in sales and service policy shall 
be permitted to detract for one moment from this 
high standing in public esteem 












Trucks that Stay New 


No matter how nearly perfect the mechanism of a lift 
truck may be otherwise, basic efficiency is impaired 
unless the wheel mountings are modernized 
That implies Timken Tapered Roller tarings in the 
wheels Timkens are particularly adapted to this serv¬ 
ice, because 

In addition to radial loads, Timkens carry the 
severe thrust loads which result when a truck piled 
high with a heavy load weaves in and out through 
a crowded factory— 

Timken enclosures retain the grease and require 


lubricating only once or twice a year The material 
hauled is protected from being soiled, and floors are 
kept free from grease— 

Timkens completely eliminate axle wear by confining 
all wear to the bearings themselves— 

And when wear in the bearing does eventually occur, 
Timken adjustability—an easy, quick operation which 
moves the tapered roller assembly a little farther into 
the tapered cup—makes the whole Timken Tapered 
Roller Bearing (and consequently the whole running 
gear) function as when new 


£) 1^2* *1 R B C i», Canltm, Ohio 


The Timken Roller Bearing Co 

CAkNTON, OHIO 


REN 


Taptret I 

ROLLER BEARINGS 
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ate over fifty Federal Trucks 
and make deliveries in a terri¬ 
tory embracing fifty towns and 
cities in the vicinity of Detroit. 

FEDERAL has spent 
hundreds of thousands 
of dollars on new design. 
~ Federal has prepared 
for the future needs of 
transportation by com" 
pletely modernizing 
its entire line of sixteen 
motor truck models 
That’s why Federal is 
now out in front of 
competition^and why 
Federals are establish" 
ing a new sales record. 

^FEDERAL. 

Means Another Satisfied Wiser 


THE FEDERAL MOTOR TRUCK COMPANY 

Detroit. Michigan. 






BCffiHTflPIC AMERICA* 


n 



1U Hklmt 

•f Hu Bfrint PrtndH* 



74 


scnumric amsbklak 


Planning in Terms of Ions 
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With the Editors 


from a member of the National Committee 
of the T M a A of China. Let me ex 
press Main to you,* he writer • my appro 
elution of tha great service which you 
have rendered through all theae year* 
in the iateroet of popular art entitle t*du 
cation I find the Scntirmric American 
whatever I go on my many Journey* In 
China, and everywhere it la of greet In 
tereet to Oblaaae atudanU who under 
stand Itogllah, and to many who don t 
Persmally it has meant much to me from 
boyhood and through these more than 
twenty Hears of popular scientific lecture 
work In China and many an Idea and 
item from I fa pages we hare carried t > 
the people hero to spoken lecture form 
AH of which la Jhst one more indication 
of the attention paid the Benumne Axes 
it an, and tl e Influence it curries all over 
the world A* the Briton usually says t< 
explain his persistent reading of our 
pages “Ton know we have nothing quite 
Ilka It here " 


r Investigation moves buck to Amerh a 
Shortly after their Joint return to New 
York, Blr Arthur Ounun Dock found It 
possible to arrange for Hr Bird several 
Htnnces to our own Middle West These 
sittings were not test ones any more thun 
tlmse which Mr Bird bad abroad—they 
were In fact but an American supplement 
to his European tour part of it rather 
than of our formal toveatlgatlon here 
In the September Issue he tells of a slttlm. 
thus held with Mias Ada M Besinnet .if 
Toledo regarded by spiritists as A merlin * 
foremost medium and already known bv 
name to our readers of ns far buck as 
September and December IKS As usual 
Mr Bird tells what happened wlthnnf 
haanrdtng anv opinion rm lo causes and 
we are sure tbat every reader will agree 
that ptanty happened to moke a faorinnt 
Ing story 


I keenly the limitation of space in cun 
north® with Mi Birds reports When 
eight and ten thousand words of rough 
notes made the morning after a sconce 
or even the same night before retiring 
while the subject was still fresh to nitad- 
wbso these ore boiled down to four thou 
sand words or so something hue t > be 
left out Bo keen la the Interest In this 
series, so many the letters of comment 
so voluminous and so Intereating tho sng 
rest loo* from readers as to how certain 
things might have been done and the 
queries as to whether this that or the 
other posatblUtv wo* guarded against that 
ws have decided to get Mr Bird to put 
these informal seances into a book from 
which ft will not be necesasry to omit 
anything at all that he considers worth 
putting In This volume will appear dur 
lag th» fall, at a date and under a title 
that Will be duly announced later 

\XrM dislike to promiss stprtes for any 
V V definite tame, because w h seevsr we 
do. Some evil tote pursues as sap crowds 
them out Oaaa or twfon Indeed, the evil 
tote has pursued toe prospective ewtrib- 
«or, With such effect that ws ewer got 
toe story, Bat we have a lot ef titter- 
jgfttqrw vrilfch weesa At Matt 
prnej to tor early lseuee «s* superpower 
pm}m£# *Mch toe tsdaJcal vtotf 
rsftttnto* sad which oomes efcsdffq rnJ- 
«*** atto frr such retuw, ta Up tor 
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attention once more In connection with 
this story we shall have a handsome 
drawing of a typical large modern power 
house showing all the features that con 
tribute to making the wheels go round 
and the Juice flow out over the trana 
mlHBlon lints I his drawing win go a 
kng win toward giving our readers a 
I letter undei standing of why It la so 
ttonomlial to manufacture power In the 
largest potelhle units 

T 1IPN there Is a remarkable new do- 
vrl. imient to Hie rubber field which 
prom I to* lo tarry tut ax tar ahead of 
the cord tiro as the cord Is ahead of the 
fabric shoe and to do even more than 
(Ids f. r the nib her Industry as a whole 
One of < ur special writers will cover this 
Not unit luted Is the report which we 
shall soon have of a long series of impact 
trot" aimed hi giving u* a better Idea of 
what lin| pen* when the tire ldta the road. 
Mr h I) bmlth will ce ntlnue bis remark 
idle wilts of stories showing how toe 
shady si le of the community does It his 
next contribution being on the crooked 
gambler who plays the card* the wheel, 
or wlntnnt with an arllfletallv big per 
rentage In Ills favor or with an even more 
tnimcdlHli advantage than that Mr L. 
Uxllnn will fav.r ua with another of hla 
Intutsllng tales of the turlous things 
that the ft relgncr In our midst eats and 
that we cun buy and sample If we will 
but explore tin. Uttlt. stores of our foreign 
quarters 


mrtkut he has to use his own language, 
bund from Manhattan to Mongolia 
from Italy to India from Iberia to 81 
beria from Mexico to Manthurla from 
Hlbcrnta to Hawaii from Switzerland 
lo (let Ion and Singapore from Hie Pacific 
c verlnnd to Poland and Paris from New 
/Poland lo Nlppcn from the Pyrenees to 
the Plata fr m the Andes to the Alp# 
—and we expect that we rather than he 
are responsible for the stoiplng at this 
point of his alliterative wanderings Ha 
has traveled close to the groun 1 and close 
to the. people He gets extreme pleasure 
now Heists to suite Ini, f rtli fnui 111* met 
ropolltan dwelling | luce and exploring 
the mart* of Nett \t rk s exotic colonies 
In search or the things that he has 
learned to cut five the iisanel miles away 
When he has collected u sufficiency of 
sample* he brings thorn In and has our 
staff photogrni he.i iswe them und then 
M"** home and prepares a nianusc rtpt de 
"trilling them Some limes we with we 
.< old be as enthusiastic about their odors 
** Mr Indian Is nbout their Aurora—but 
that Is doubtless too much to ask 


I based the graphic statement of page 
171 to our June Issue were borrowe d 
from the Flertnoal ft arid which got 
them together at no little cost to time and 
real me ne v Our Indebtedness to this cun 
temporary should have been acknowledged 
and our fullure to give this atknuwledg 
meat was due to oversight, which we now 
make good. 

A ND here we are at the bottom of too 
second column and no space left to 
puff out our cheat and brag a little about 
tbs current Issue As usual we foel that 
It Is tbs best yet and we hope all the 
reet of you g0U foel Just the same way 
about It 






SCIENTIFIC AMERICAN 


Another 250,000 

After delivering more than 75,000 miles of oervioe 
to the dty of Auburn, New York, this Model 
"D" 1911 Franklin, illustrated below, famished 
Arthur Maddocfcs more than 175,000 rnOea of 
service without replacement of a single Timken 
Bearing. A total of 250,000 miles. 

120,000 miles of these quarter mffiJon miles of 
service were delivered in and around the moun¬ 
tains of Colorado. 

On the 28th day of April, 1923, Mr. Maddocks 
furnished the following affidavit made in Denver: 
“During all the time I have had the car, which 
is from April 1, 1913 to date, the Timken Bear¬ 
ings were not replaced until April 22, 1923; and 
the Timken Beanngs delivered to a representa¬ 
tive of the Timken Roller Bearing Service and 
Sales Company ore the same identical Timken 
Bearings that were in the car on the date pur¬ 
chased by me, and I have every reason to believe 
are the original bearings put In the car. From 
the present condition of the bearings in question, 
I believe they would easily last the life of the 
automobile, which is at this time in first class 
shape and which, during the next thirty days, 
will be converted into a service car to be used 
for towing.” 

Twelve years of service showing more than 250,000 
miles without one single Timken replacement 

The Timken Roller Bearing Co 

CANTON, OHIO 

TIMKEN 

Tmp»r*a 

ROLLS! IBA1IMOI 
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Invention and the "Grlfter” i 

Gathering in the Foolish Dimes and the Heedless Dollars at the Summer Amusement parka 


n HR other Hundty at Conor Inland 

un witnessed a «ad example of the Justly 
fumed pitiful spectacle A wit brilliantly 
attlml young man and hl« Para dial an 
awoetlieart wore plumb-bobbing That 1* 
to ait), the) were (landing before the 
booth of a connwHluiHlre In tinsel dolls and perilous 
candy, swinging a Isiwllng ball, suspended 
roof of tlte little kiosk by n thaln, In u vain 
knock down two hit ten pins which hIinkI on the 
counter In wbat seemed to be the easiest range of the 
pendulous ball. 

“The things as eus) ns pie—as soft as syrup I" cried 
the barker InslHtmth 

The bravely dressed joimg man paid bin dime, palled 
back tbe ball and let It go Sandy It 
wonld fly buck in the direct projection of 
the pendulum nail knock down tlie two ] 
pins, thereby winning the doll or the 
candy Bat It didn't It swung out, 
tamed and flew bark la efllime, Jtmt wide 
enough to miss both pins. 

“Pretty clone, friend pretty close that 
time," sang the kutherlung “Better try 
U again He# me do It 1 Just swing the 
ball right past this right pin here, like 
this, and—bingo 1 Mown they go, every 
time. It’s all a matter of skill.'' 

The concessionaire or grlfter, to give 
him his native name, had Indeed let the 
ball go Just past the shoulder of the pin 

on the right and again It had travelled an _ 

ellipse, hut so narrow that It touched the Jam®** 1,1 

left pin as it swung hack and sent both »"»«> “ “ 

of them toppling down ttat cro ** 

“Tr) again, friend 1" barked tlie Im¬ 
presario blithely, sett big up the pin* with 
a meticulous care that esceped his customer’s attention 
The young man did try and fulled, no tried again, 
growing redder and angrier os he saw the circling bull 
■wish harmlessly pest the pins once more 
His bedimmed young lady was full of enthusiasm and 
excitement 

“let me do It, let me 1" rite urged, and tlie grlfter 
gallantly Indicated to his spattering customer that this 
was the proper maneuver 
She tripped on her spindle heeled, carmine shoes and 
took hold of the heavy ball After a good deni of 
giggling and simpering she tinted her shot The ellipse 
was almost a circle 

“No, no, no. Miss'" complained the grlfter In earnest 
Imitation of torture “You mustn't awing It wide Yon 
must cut Just pahst the shouldnh of the pin henh Let 
me help yon " 

None bat a practiced eye would have noticed him 
pick up the right pin, give It a half turn In his hand 
and then set It down again very carefully on tlie spot 
Qnldlng the young woman's shot be let 
her send the ball flying past the pin by a 
hall’s breadth It swung away, stopped 
and swung almost directly beck bt the 
true pendular course Straight betwren 
the two pins It plunged and down they 
wont to the amneemcmt of the crowd, the 
Intense delight of the young thing and the 
Mack disgust of the young man. 

Needless to soy the grlfter Immediately 
handed over a tinselled doll of the girl's 
selection and Invited her to try again 
She looked for encouragement to the 
young roan and then did risk half a dosen 
more shots. But now, alas, she could not 
win Iler escort, still angry over his own 
failure and discomfited by her single suc¬ 
cess, took the hall and began to shoot 
again Tie missed thrice and went away 
faming, having paid about two dollars (or 
a doll worth forty cents. 

The call of the blithe entrepreneur of 
summer amassment followed him down 
the walk* 

“Step right op, ladles and gentlemen 
All a mattsi of skill, friends. All Skill 
Just a game of skill I" jgw 
Bat was It? And fHb the millions Phm be) 
rash to the summer park*, the see shore, 
the ptsntan. the street carnivals and 



By Edward H. Smith 

company of sUlfal Inventors Is constantly bov 
deristng for the saunter parks and attest Wtfc 
Many of these men ate gMiBMe at no common 
order. The ebate-the-ebata* the ftfure ft, 
the great scenic railways, the various 
gravity rides, the eyclorama, the airplane 
machines, tbs mechanism of the whirling 
houses, the witching waves and a hundred 
other “rides," from the hnmble carousel 
or merry-go-ronnd to the most complicated 
modem thriller, all are the fruit of tool 
Inventive power and some contain prodig¬ 
ious Ingenuity. Such Inventors ag S, F. 
Jackman, originator of the gravity rides: 
W F Kangris, of carousel fame; H. «L 
Blehl, of the whip sad other devices, 
Thompson k Dundy, who dovetailed Lana 
Park. and the Chester*, Inventors of ths 
balloon race gainra—these man and others 
like them vrsre dowered with Imagination 
and the power of originating and applying 
Ideas. Blshl It was, by the way, who 
built Luna Park for Thompson k Dundy 
Beginning with the Chicago World’s Fair 
In 18BS, when the first of these Mg pleas¬ 
ure machines appeared In the shape of the 
Ferris Whsri end the CDtnte the Ckntes, 
and coming down to date, each inventors 
have set up their strange machines all 
over the country. In parks and grounds 
dedicated to the kind of Joy these ln- 

loon Mowing game. Tbe rubber bsllosn hsre ls la the threat sf s or of theft lagltl- 

nds as the customer pUea a lever, ud the winning frugt. the one mBte , high-grade amusements that I speak 
flrst. BnU—ths gssss keeper usually has mechanical central that But ^ arranger and more 

enables Mm to make any given frog win Interesting Inventive genius whose dark 

and devloos devising are part of that 
wherever grlfter* and their alluring game* are appear- form of hilarious madness which comes with hot days 
lng this summer, will It be a mere lack of skill that and escapade# In the parks. Those men, for the most 
will send some millions of good money Into the pocket* part, belong to the half-world of showlnnd They are 


of these sad rascals? It wasn't In the case of the man 
with his ball and ten pins. That right pin bad been 
carefully slanted off on the bottom, So that when he 
aet It up for the trade It leaned away from Its fellow 
perhaps half an Inch it the top. That was sufficient 
to send ths bell Into an ellipse wide enough to miss 
Invariably Bnt when he wanted some one to win. In 


the cose of the man the workers, grlfter*. ahnwkeepers or, to he poll to, con- 
right pin bad been cesolonalres and to a very large extent they still devise 
i, So that when he their own games or adapt them from older rackets, 
say from Its fellow But not so extensively as of old Is the grlfter bis own 
That was sufficient Inventor Today there are numbers of manufacturers 
Ido enough to miss who cater to the summer amusement or carnival trade 
loroe one to win. In and they frankly manufacture all the games and de- 


lti mate. Now the ball sent Just past the In-leaning Joint" is the grlfter 1 » vernacular for a booth where the 
pin cam© almost directly back and winning was un- customer gets fair play, "strong Joint" the opposite 
avoidable There manufacturers keep numbers of In von tors at 

A trick of this sort la called a gimmick or gouge—and work, year In and year out, nuking new tricks for the 


that term Is the Aladdin's ring that give* us sesame 
Into tbe land of summer folly, of grifters, concessions, 
games, rides, hot dbgs and ballyhoo. nscerenry to keep men busy varying or Innovating 

On© seldom stops to think of It, hut a very large Most of my readers certainly will have wondered on 

_ _ _ many a colorful day lu past summers, why 

they could not win at some of there park 
eonoeastons while the man next to them 
had consecutively good luck or why they 
lost at games of skill while sores frail 
girl stepped up and took the prises they 
bad been aiming al. To understand there 
phenomena, it is necessary to ses how ths 
sUinmer perk grlfter or-faker works, la 
tbe older day the grlfter always worked 
with an assistant or ahlilabcr and bs still 
doe* this ta many Instances. The shin- 
abar both encourage* “rocker*" to play 
. by word of mouth and lures them late the 
trap by poring as an outrider and wtnMnfl 
,, t n are eutlvsly. Again, Many foam of 
♦nii lireti t gstns* are ao controlled or 
f - gfentckod that tbe grlfter, without gay 
A Brett of a sWUabsv, caa let wtn whore bo 

J&fsss 

un an aflfear t aa g oellng th# oaMt to aoo whether JtM raaBya * mUwuTfrews. 2 


drafli t iw le toed >6 piay ttte ,*ri/#ere 
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VMOl twt CMOS* ttt 1 wtf (-“- 

o !4 MM that liieh M u to 
and halfwit* art lucky 
TMgr tar* baancarrM abort 

mu/ centortaa md a)war* 
allowed to wtn-*o that the 
guBed crowd might be 
tntpled to ptaj and Ion lt> 
earth .Ob the other head, tf 
the woman boride you sud¬ 
denly wtoe wtth her first or 
reread (dag and daahee off 
wtth gome flashy prise, yoo 
mag be nr* the grlfter ha* 
thrown the gam* her wag 
both to encourage play 
among the onlooker* and to 
aend her wandering about 
the park wtth her eye-fllllng 
award, thereby advertising 
the grtfter e game 

Per hap* you bare youreelf 
■topped up to one of them 
gatore where eereral were 
playing, and won eubetanti 
ally at the flrat venture. If 

yon will note carefully you will discover that thle 
d ow n t happen unless there Is s crowd behind you 
Tour good fortune Is ths lure by which the others are 
coaxed on to 01 

But perhaps the simplest way to make the whole 
boataare clear to to take up a few of the representative 
summer park and carnival games and explain bow they 
are gtmmkked Vet us begin with the old and ever 
popular hoopla This la the generic term fur all forms 
of games where the aim 1* to throw a ring or hoop over 
an object to be won or a base on which this nbjeit rest* 
to which it may be attached The old cane rack is u 
good example The oldest and crudest gimmick used 
on the cane or umbrella rack was to have the rings a 
trifle too smell to go over the heeds of any but the 
tawdriest end cheapest articles However the grtfter 
always had to hand a tow rings which were larger bat 
not perceptibly so, ssen with the naked eve at a little 
distance When the crowd become restive at repeated 
loe*<“* or poor winnings, the ahlllaber now cmpmonlv 
called Shill, stepped up and was of course given some 
of the larger rings He Immediately won the flnest cane 
or umbrella In the rack laughed raucously nt the mock 
discomfited grtfter and strolled away wllh Ills prise 
The crowd, of course surgid forward to take ndv outage 
of a “turn to the luclt ’ But the gentleman behind tho 
counter warn t passing out any larger ring* Just then 

Dome hoopla games belong to the order known as 
“flash and alum Joints ’ In the language of the valiant 
summer showman “flash means the Mg showy prises 
offered at various booths Blum on the other hand 
refers to the worthless email wares Thus in the 
Japanese rollball game to be seen along evert board 
walk to the land, the big showy pieces of Satsuma the 
expensive sets and large 
vases are “the flash ” The 
Uttle match trays and ash 
receiver* are the slam in 
this game aa to aU others 
no one wins the “flash 
without paying from three 
to fifty times Its value How 
even to these roll ball games 
the big pieces can bo won If 
cue has patience and money 
enough to stick to It 

In the “flask and slum' 
hoopla booths, on the other 
band, the Mg prises are 
never woo by any but the 
ahllltber*. Watches are much 
used to there place* and the 
cleverest grlftots use fine 
American m ovements to 
*41* *014 or even platinum 
cbtoe. watch** worth up to 
two hundred dollars But 
co tho rack with one or two 
of there fin* timepteeba are 



Poker with darts—try to set four acre if you can 

the former case nothing but the slum Is won to the 
latter only a ahlllaber la allowed rings large enough 
to do the trick You pays yer nancy and juu takes 
yer medicine 

There is always about all carnivals paiks and street 
fairs (be kind of man known to the Inner circles as a 
half wise boob one who can nu »t easily U duped be¬ 
cause he has that little know ledgi that Is so dangerous 
For the humiliation of this kind tf man the grlfter 
has various mechanisms cintuinlng u double gimmick 
The wlsenhelmer Is acquainted with the Drat but not 
the second 

Home years ago I was standing In a Chicago amuse¬ 
ment purk wbm a voting man f llu» know il all ihar 
acter strolled up to a booth wlun t well known grlfter 
was conducting u little trick pxl game The game 
keeper tiled to Interest this youth In his sis rt but met 
with the swaggering answer 
1 Wotchn try n to dt 1 Kid im > I in wise bo 
All right son said tin grlftt i and Immediately 
palled out a turloaslv deslgnt I knlft He opened tbt 
Made and began carving a hit «f w ial 
The igntlsts eves fillowtd tin knife In a moment 
he bud made some comment il at It 

Betcha a quftitcr you can t tins It said tin grlfter 
Instantly 

The young mans breast RWillcd with Injured dig 
nltv 

1 lie ■ I cant ' he snnpis 1 

The bet waR made and the knlft hunthd ovti Trv 
as he would he could not dost tl wn the hlade He 
could not hudge it from Its m it w Ithout destroying It 
The grtfter laughed loudly jacketed the wise young 
mans money and benlgnuntlv sinned bis new friend 


dMtMtbto wktrti ia • Utile 
tor wy of tb* 
tttp to anrtttto « there A fsceat adapt 

mTim * *»*»• *» tb* w* 
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the gimmick, an obvious 
(Bough Uttle catch which 
kept the blade from being 
closed down The sucker 
was delighted, tried the 
catch three or four times un 
til be felt aura be under 
stood it and then offered to 
buy the knife The grlfter, 
of course, refused to sell 
At this moment a stranger 
came wandering along and 
stopped to gape at the pool 
game like any countryman 
The sucker who still had the 
knife to bis hand, as per ar¬ 
rangement, Immediately at 
traded the Intruder'* attsn 
lino and offered to bet he 
couktot close It Again a 
twenty five cent wager was 
posted and the stranger lost 
The gimmick was shown him 
and he too, studied the 
thing carefully Suddenly 
he said to the wire young 
man using a rustic speech 
I bet I kin clow It an yon can t 


The wise young man of course received sack a 
proposition with derision 
1 How much U you bet? he demanded 
‘ Fifty dollars 

The grift ei seeing from the wlaenhetmer a attitude 
that he dldn t have that much, nudged him and whie- 
peringly inquired how much he was short 
I onto got forty said the dupe 
Bet him urged the grlfter under hi* voice “Ill 
take the nthei ten 

So the bet was made the newcomer closed the knife, 
tho grlfter held the stake and the clever young dupe 
tried to o|»en the blade He I tied till he was blue to the 
fate and couldnt atlr It Then the grlfter r egre tf ully 
paid the bet t> tlie stranger who went his way re¬ 
joicing 

Hum It suld the grlfter when the other man had 
Mine That guy knew moren I did. I dldn t think 
there was a doable gimmick on that knife 
Tl. stranger needless to say had been the grlfter a 
ahlllaber 

Hue h Ingenious little Instruments of frond are being 
Invented and manufactured constantly and discarded to 
fnver of newir one* as ihev become too widely known 
1 or ninnv years aa vou have walked into parka and 
street fairs y< ur evp has been caught bv the man with 
tho series of little tin cans buckets or tuba or the tri¬ 
angle tf little wooden barrels The trick la to make 
three lulls texsed Into these receptacles at short 
range stay there All if us have tried It again and 
again It looks extravagantly simple bat the balls 
always bounce out again Let one tore them ever re 
gently out they pop and the 
prlxe Is lost But the fellow 
next to us makes them stick 
How come? 

This game is called Hack¬ 
ery Buck or Huckely Buck, 
depending on whether one 
talks to an Faatera or West 
em grlfter and It la man 
aged In a hundred fashion* 
It Is one of the classics of 
parkland Of coarse It Is 
gliumlrked Last summer 
it one of the principal parks 
I aaw a mellow old grlfter 
a man who had come through 
all the Imaginable splendors 
and vicissitudes of life with 
a faint and smile playing 
live chicken* or ducks 
against the dimes of the in 
noccnta Ho one won ttU I 
stepped up under the arm of 
a famous old outdoor gym 
nast The grlfter recog 
nixed us Instantly and In 
vlted us to play tty friend 


W trick Is to stake the exceedingly i 
set except that H to Just matanfiy 
■ yey fer any pda* ye* wto 


four dneka 

Keep em tor me till I 
come by will you 7" he 

aprlagy tonal* tall* atay Surest thing old man,” 
r as hard to d* that yo« said the grlfter without the 
(Continued on page 133 ) 
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Camouflage and Carpentry 

How the Housing Shortage Has Played Into the Open Hand of the Jtxvr-Bmlder • 

By A. G. Ingalls 


UttINO the post spring there bis t 


mounted higher and higher Keeping up the periodical 


a housebuilding tut the Amer- payments on such a bouw will have become a matter the Je nr- b uH dsr, and the oaOnr floor U 


lenn nation hua never known. The war 
brought In ita wake u shortage of 1,000,000 
dwellings, and tho effort to catch up with 
tlie consequent demand for homes bos 


yo ae y gguneen < 


brought about a peculiar und unhealthy situation In the prospective buyer and he Is only too (lad to fa 
house-building Industry flood houses - PO>pe with lier husband to 

are being bnllt—and had. It Is of i “ * ■ - - - 

the latter class and how to avoid 
them that this articlo has mostly 



largo lairtlan of whom are doing 
food, honest work. Hut the re¬ 
mainder are being bnllt hurriedly 
carelessly and cheaply In rime 
cases the builder, after ho has re¬ 
ceived bis payment, does not < ore Foundation walla are tho Martins point In 
how shabby n house will get to look. *?°f_ 

The worst feature of It la that, to tottaTTto rirtMwnd 

the eye of the average person who ZZX £^ p JZ^£trJZ. wtahtaSS- 
Is not furnlllar With the building tclonl and wvdmWMd fooda* whJoh la 
industry, the products of the good *• * ,nk uwtor 0 ** '•“M'w'a wWskt 

Hnd of tho bod builders may not -A study in foundations 

appear to differ In quality, to any 

marked degree, nnd tlie would-be purchaser has the properly deelgned 1 

greatest difficulty tn unshuffllng 1 Ih> hud from tlie good floors may be very 

For by the very nature of a house It Is unnecessary at all, while the shl 

purposely to camouflage bud work The walls, when purposes alone, peel 
completed, conceal It Is r month old. T 

Thus it frequently happens that the home-hunter pipes, of themseh 

tails to tlie wiles of tlie real estate salesman who. In builder comparative 

pointing an entrancing picture of Hie joys 

und advantage* of owning one's own " — 

home, knows only tin well that his de¬ 
pletion meets with its king-slnce-estab- S~^IVEN honctl mtentson, 
llshed counterpart In the mind of the I j than have ever been b ui 
prospective panluiser—and his wife. Tlie for a million hornet ha 

pretty little bouse Is bought on the plan and at the pace of materials a 
of “a little cash nnd wliat yon now pay 
in not,” but because It 1. not properly K 

built in the beginning, long before the " umfcer o} ™ American pee 

final payment ha. been made It will have hornet are m procat of rapid, 

become a sliabhy, sagging structure with Yet those Who today »i ll five 

little resale value the home they are being urgei 

Admittedly, It la very difficult for the and modem equipment Will ft 

average person to ascertain whether tho are paymg food money for fu 

bonne the speculative builder has erect»*d house ond Aov to look for ft- 

and Is trying to sell to him after couqde- of fa droving on page 77.- 

tlon, la sound, or whether It Is “Jerry- _ 

built ’ Buying a house under sack dr- . SSS S =St 

cumstaneee Is, In part, at least, a gamble 

It I* like swapping Jack-knives “unslght and unseen,” a “blow-of the-eye” ti 


wn. The war of “paying for dead, horses," tn, this fa a rather dUBeult thing to mak* atmrdf- Vc 

ige of 1,000,000 The salraman who to Interested In disposing of what The footing should be at Mggt Id teetoato'WMib' 
catch up with he knows to be a Jerry-built house ususlly devotes hla and ought to bs six toefaes In height. I* mort.eta** 

>r homes has best efforts to gaining the approvsl of the wife of the It to mad* of poured concrete end thji timrid haw 1 

■ospectlve buyer and he Is only too glad to bare her enough dotpmt fat it* content an that ticaflnofc Umat, 

eotne with tier husband to look it ha kicked to pieces with tbs shoe, a* got which wah 

.Over He does not do this so much easily oonanltted by the writer on the footing of a tomes 

because ho thinks she will be a being put up to a speeuUUv* bnllder Of the foogrsedy 

poorer Judge of tha cccstroetlno da- sort Tba outlina of form far tlw footing to (MMndlr 

talla, but becauaa ha knows aha to made by cutting out a «nall trench of tba slums daalrad 

tfaa mors spt of tbs two to succumb sndfllltagHln with tba ooocreta mixture, Hot U to highly 

to its undeniable attractive features Important that this trench, which to to give total Shape 

and its cleanly painted outward- to tha footing, should be canted out «at and square' 
urea. The tiled bathroom, the little to its edges. For If It to a rounded trench, the ***»»• 
kitchen so attractive and modem, Instead of being flat, will have a mml-circatar, almost 

the cosy Qreplace, the varnished wedge-shaped cross-section and will not be able tn carry 

hardwood floors, the tasty outside half the load that may M placed upon tha pertactly 

Martin* point in trim and the leader plpre of copper flat base 


are apt to loom higher in the estl- 
ri*kt-touvi matlon of a woman than of a man. should be made up of at least rtx inches of cinders 
mt poor oonMrwtiou. with tm«- True, the tiles of the bathroom may followed by three inches of concrete and an taeh top- 
i wu ts . ■ h opod foou** whiok is be poorly sot, so that they will soon course of cement mortar But many bouses are bstaig 
Mok uwtor ti. initial ns's weiskt ql|ow WHtrr to u«k down ou the built In which the cellar floor consists of no more than 
•tally in foundations ceiling below, the fireplace may two Inches of cinders covered by a very thin buttering 

prove smoky because It lacka a of commit mortar Since such a thin layer of concrete 
has the properly designed flreshelf In Its floe, the hardwood la owt*tn to be broken by the rough handling of Sth- 
iie good floors may be vary tbln and may have no sub-flooring cans, the cellar floor should be Sounded or tested with 

pcesuury nt all, while the shining varnish mtfy he for Inspection some heavy object such aa the butt and of a piece of 

s, whm purposes alone, peeling end wwiring off before the home timber, Cellar floors hare been observed that could 
la r month old. The addition of a taw copper leader easily be picked to piece* with an umbrella, 
e-hunter pipes, of themselves excellent features, costs the Usually there la a girder scroas tha cellar and It* 
who, In builder comparatively little and adds very modi to tba function to to support tbs Inner end* Of tha Jolata aa 

well sa the Weight of the pertitbsu above 

—. ■ " . .. — ... ■ -i it These tn turn carry tba tuner ends of 

the second story Joists, together with tha 
/~*IVEN honctl mtentson, we can build altogether better hornet today lath, plaster and other heavy details. Tha 

I m than haft ever been butfL But we do not always do iL The demand support of this girder to highly Important. 

^ for a million hornet hat brought the speculative builder Into hit own If the span to long, a pier or eotuma 

and at the price of material, and the cott of labor have gone up. the quality 

of materials and workmanship have gone down Within tan year, a large portant. tha t supp ortrausthare abroad 

number of the American people are due to ditcover that thar jerry-built floorwior on a sm»H of concrete 

hornet are in process of rapid dissolution. It will be almost too late to mend which has bean poured into a shovei-bole 
Yet Ihote who today will give particular attention to the structural fitness of tn the earth, but on a “dock’s foot” at 

the house they are being urged to buy rather than tie superficial appearance least sixteen Inches square on a flat hot- 

and modem equipment will feel that their insistence on knowing what they ton. If uoe end of the girder happnu to 

are paymg food money for hat amply repaid ittelf What to look for baa o 00 ** opposite the main chimney, it meet 

house and how to look for it—that it the burden of Mr. Ingalls' article, end certainly must no t hav e su pport to the 

•»«. , w ,77._THLEDm». 

SB - 1 . . . . . . 1 sal If the cellar wall Is mads of hollow 


S~*IVEN honest intention, we can build altogether better home* today 
fj than havt ever been bush. But we do not always do tL The demand 
for a million hornet hat brought the speculative builder Into ku awn 
and at the pace of materials and the cott of labor have gone up. the quality 
of materials and workmanship have gone down Wtthm ten year, a large 
number of the American people are due to ditcover that thar jerry-built 
home, are m process of rapid dissolution. It will be abnott too late to mend 
Yet Ihote who today will give particular attention to the ttructaral fitneu of 
the home they are being urged to buy rather than it* superficial appearance 
and modem equipment will feel that their insistence on knowing who! they 
are paymg food money for hat amply repaid ittelf What to look for in a 
house and how to look for It—that a the burden of Mr. Ingall*' article, and 
of the drawing on page 77. — The Editor. 


It Is like swapping Jack-knives “unslght and unseen," a “blow-of the-eye" value In giving a misestimate of the mortar should be made with a Jack-kalfo. la Pent 

grab-bag affair In which the mast essential parts of the reel worth of the structure The salesman knows that Jerry-built bonsai now 1 being add, the mortar Used to 

house—the Inner structure—are pretty well concealed if he succeed* In making a strong impression on tha tha foundation Wait* to ttttto bettor than mud and Wat 

by the finish With his knowledge of bonae-buildlng wife, she will work continually to overcome the objee- be picked out quite easily However, If thy wait t*. 


the trained architect, the disinterested housebuilder, or tlons of the husband and may Anally succeed in w 
even u good carpenter can penetrate beneath the lug them down and out 

camouflage. But to the person who boa not been ta- The temptation of the builder to pare down oost 
miliar with the building Industry, and that quite re- the detriment of a house, begins 
contly, the purchase of a house to fraught with in- with the foundation. The founds- 
numerable pitfalls because there are a thousand and don wall should have a proper foot- 
one details of construction principles that are toldom lug, for of Itself It to not broad 
apparent, especially under the Intriguing gfauner of enough to spread the weight over 
new pnint, bright varnish and white tile. enough earth to prevent settling. 

Rut the man who to already familiar with the game Only la case the wall begin* on aoHd 
win refuse to be thus Intrigued. Nor will his eye so rock, or tn the caw of a Bgbt strnc- 
tong rest on the tact of an attractive s u nporch, a .turn such aa a on* rtory bungalow, 
warmth-Inviting fireplace, hardwood floors and a mod- may the footing ha omitted. Otter- 
cm kitchen, as on the real structure of the bourn. Be wlw, settling to preeticaHyr sure to 
secs not only the finished product but the method of follow—and settling brings * whole 
making that product His mind run* to irtnws* and ■ train of troubles in tta van*, for It 
his eys hunts for strains. Whan he looks over hto Astoria Out house, This CCMM tba 
prospective dwelling, he has in hts mind some such door* mm window* «o stick, rvfus- 
picture of the element* of a house a* our artist pee- tog to etose, end tte plantar to 
amt* on page 77 of this Issue. He knows what to look crack. The Basra are warped Oat 
for. and where to look for It \e* their original gsoraet Holly per- 

Such a man, to company with the prospective home tact term and win spring sad creak 
owner, will jfison look a house over, and tf tt happen* under tbs feet- tpeees Win develop 
to lie poorly built he will be able to paint a word and ba s eboar d *, a* well as b*Cw« 
picture of what it will look like to eight or ten years Joint*. Tba roof teny bosom* so «H 
when the walls bare setttod, with doors and windows leak. Kraa soma of tha phKsfetog ma 
continually sticking, the plaster is cracked and the root Yet to many cases., to order to as 
has become sway backed. The enticing newness win nccss m ry founds thm-waH footing* 1 


md trainlot troubles to fts wgjto for it _ 


L' 





mad* of monptttbic concrete It will do no harm to to 
somictoa* of a Wad of “wnaW construction which 
bat teeontt f as hVtst a W * among contractor* of tbs sort 

—__u_. who Wish to make tba most ot I 

Job financially, at tte atpnai at , 
good work. In this earn tte lamd* 
and tte oattids of tte wall are of 
flntie good concrete bot tbay to* 


tow wUctt«*tert4*rer mayteto, 
sorted ti pty oC dtekhstate of tbs 

tMtffe' JBlSt flit 1 1 

fWWl CWKTWI WMOvTfm BMPB-i' 

^ ***** m , 


OaoimSf* ^ 

tpSwwiBdwSto bet wv tn tte flopt* 

Sty toyma m toSSri ff • ^Smtr.toS S^ 



t the repair Mila win hare enttndy, -ttore the hh*s uf Os'icdl to aw«i.«o 
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_ ----• there U wo a cote a 

sbartmpt at > W u4 time* tty house will sett, 
boom m bate* WH tad aold today In vrhkh the 
ms- jatet a ayt apaced U lacbea apart and are of I 



a floor far lean rigid against locaHaed atneka and loada 
Tbelr function la only secondarily to hold the jotata In 
ptaea They aw tor sti (taring the floor Imagine a 
sodden lead anpHed directly over a sing 1# Joi«t That 
JoUt wring* dew*. Dot the motion la carried through 
the bridgjaf pieces, ridewrlae and downward to the Jotato 
on either aide. Tha atreaa baa thua been distributed 
over three, net merely one, jolat Bat ae the outside 
pair 00 down they In torn transfer the motion through 
tbeUr own bridling pieces to their neighbor*—and so 
n tbs joists of the room The omission or care- 


footing It ts apt to settle to soma 
extent My portions of a boose 
which era attached to It in a man- 


penalve and fall* in with the policy 
of the Jerry-bollder to pare down 
the quality af little thing* here and hiamir idimi »' 


I be a separate entity from j, 

the bouse, attached to U only for 
the purpose of beeping out the ele¬ 
ments These attachamts ere com Patting the h 
peratively light, thua permitting the 
chimney to settle without pulling the framework of the 
bouse siooc with it 

VfrepUesn are always built Into the speculative 
house becomes nothing so greatly adds to the “I want 
IT fleeting of the prospective home ewaar as the pres- 
snos wt n hearth. Bet r - — ‘--- 

__a in a place where 

Tb« panose of the Areahelf Is 

___sstg of sir end hot gases In each 

p that there wffl be a good draft A properly 
MM flrepUos floe, wbtn viewed from below la 
asen po oonverge ant only at the sides but at the rear— 
that is, the year watt tips forward «atn the throat is 
bat fear sr •** Inches from rear to front Hits con- 
strlotUst, proftdtog It Is not SO great that the cross- 
assttdatfl Area at this point ts lem than ens-tsnth the 
am of the mats flrsplaot opening, does sot hamper 
thsdAuth bat Improves H. The broad ledge formed by 
brigM* <bo twTwatt fsrward Is called tbs 
lM*St* the irSisie ni downdraft of oold slr*frc*u 
away from tha sad upward agate. 


stnettcn by taring labor, SB well os to provide a qoate rise. Tha early builders had a way of making 
partition that will survive the sale of the bouse All tbelr houses far too strong In soma places and alto- 
sorts of substitutes for sonad partitions are being sa- gather weak in others The strength of a building 
ployed and in many cases tbelr weight is being carried cannot be wholly Judged hr the slae of its frame tim- 
on but o single floorjolst Where plastic is applied to bera but a knowledge of structural engine e ring Is 
plasterboard on such poorly ani> necessary in order contestently to 

apportion the sin of the timber to 
the stresses The strength, for in 
stance, of a two-by four scantling 
provided tho load is kept directly 
above its long axis, fa surprisingly 
great And a single nail In tha cor¬ 
rect place will hold more than sev¬ 
eral in the wrong place 
The old faahloned floor Joist was 
about four Ini bet by five This 
gives a cross-sectional area of SO 
square inches But a Joist of mod 
om shape and having an equal 
croaa-eecttna would be sawed out hi 
the form of a two-by ten and would, 
owing to thi greater depth of the 
wood In a vertical direction, have 
more than twice the strength of the 


Some of tbs substitutes which are 
being employed to take the place < f 
sheathing on the outside of th< 
bouse ere very faulty The chief 
purpose of sheathing la to give 
rigidness against st resses la a dug 
direction But there can hi 
rigidness in a diagonal diret 
Uon If wooden lath applied to heavy 
paper are nailed against the studs 
and stucco Is applied to the lath 
Here It becomes a case of the stucco 
bracing the house against diagonal 
str es s e s a thing It should not be 
expected to do—Instead of the bouse 
holding up the stucco as should be 
the case The stucco will however 
In most cases remiln uncraeked un 
01 the house has been sold by the 
speculative builder 
Nothing will give a house as de¬ 
predated a look as a sagging or 
sway hack roof However houses 
are now being built and sold whose 



sad appearance 
within a short 
period of Tears 
because the mftira are too light 
too widely spaced and In certain 
cases are not even tied together 
either bv the attic floor Joists or by 
collar beam* When the weight of 
such a roof 1* existed downward 
especially under a heavy mnwfall 
the outer <r 1 wer en 1* of the 
rafters are ptiKlie 1 apart Rut If 
they have hetn i n | crlv spiked to 
the ends of thi 11 or Joists this 
force cannot bail anv deforming 
effect on the m< f and the roof will 
not mg nor will the walls of the 
house he spree I a|»irt This ts an 
other one of the structural details 
which a salesman will not be so apt 
un as the less definite 
ip grneral attractiveness 
and rnnor o nvinlemc The builder 
who Insists upon wiving a few dol¬ 
lars is to '' 



Tho old time builders k 


The meaning of cracked walla 




I been ornkted, tM Mm of tho 
a rarco tn e the consequent Hsk Voct 
i 'ttWtttfUl toSWOmpH* A deep 
_ __ _ Mats too boat from getting oat Into 
Nt te VsMM, batiflrepMy torttt throat 

‘MB®®*® 


feet of 

carpenter also knows but he i 
follow plans But he knows wh 
win have the say about planning 
and building Ms own home 
Since the price of lumber has si 
greatly Increased many new mo 
tertala have come Into the market 
but It would be shortsighted to con 
demn them oil simply because they 
are different They moot be Judged 

. 1 merits. In order 

to be good a bouse does not have 
to be built In the "good old way 
Expended metal laths are now—hul 
they have made good Wall* which 
are built up by various proc e ss es 
Involving the spray tog, easting or 
plastering of mortar qn to fabrics 
or worm wire are not tatrinrimiiy 
bad Rut If the hotise settles some 
of these partitions an bound to 
crack badly for they ara quite In 


This brings uto tho oft heard *" ■» . * * 




winter cold Building paper was not 
used A house with which the writer 
Is well acquainted was built in 
1816, by a builder for his own oecu 
pancy let Its walls have neither 
sheathing nor building paper Be¬ 
tween the habitants and below-eero 
weather was only the wall paper, 
lath and plaster and plain clap- 
hourdlng whose Joints cannot bo 
kept tight The difference Is evident in the coal Mils. 

A Readable Series of Monograph* on the 
Departments of the Government 

P HI-8IDFNT TAFT said ‘Never has this vast or¬ 
ganisation (the United States Government) been 
studied In detail a« one piece of administrative median 
Ism In mu h a way as to present a clear picture 

of what the Government Is doing To lay the basis 
f»r such a comprehensive study the Institute of Govern 
tnent Research bos undertaken the preparation of a 
series of nun graphs Riving a description of each of 
the fifty or more services of the Government The Instl 
tute of (.overniuent Research Is not a part of the Gov 
emment In anv sense but I* an association of dtlsena 
who are Interested to the promothsi of eilk-kney and 
economy to Its operation There haa been cooperation 
however, between the Institute and the Government 
tor the reason that tho personnel of the Institute to 
eludes people whose names Inspire conflihnie to the 
opinion* rendered Among Its trustees arc William H 
Taft. Herbert Hoover Nth acting 
wholly to their tadlvtdnal rather 
than governmental rapacities, George 
Kastman Arthur T Hadley and A 
Inwren re Lowell 

The monographs each dealing 
with a different branch or bureau 
ore all prepared according to a tml 
form plan are written to plain Ian 
gunge and are readable rather than 
dry They give the history of the 
service Its functions its organ!xa 
tion the rtmrai ter of its plant the 
laws regulntlng Its operation its 
financial condition and a complete 
bibliography of sources of tatorma 
tion hearing rn the particular Mr 
vice under discussion * To the pub¬ 
lic " stntee the Institute those 
monographs will give that knowl 


ttona of their Government which 
must be had if an enlightened pub 
lie opinion la to he brought to beer 
upon the conduct of governmental 
affairs” 

Monographs dealing with the Oeo 
logical flurvei the Reclamation Ser 
vice the Bureau of Mine* the 
Alaskan Engineering Commission 
the Tariff Cummlsslon the Federal 
Board for Vocational Education the 
Federal Trade Commission the 
Steamboat Inspection kervtee the 

__n built IB the "flood National Parka Service (he Public Health Service the 

_ s cheap and the lavish usa of it Weather Bureau and the Employee s Compensation 
a not oo much * vfrtM as a result of the scarcity Commission have been prepared and mav be purchased 
MWteflte to evt tt into pieces of the matte* ad*- from the Johns Hopkins Press Baltimore 
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TTH DAILY newspaper* and our printing 

O preaaea generally are using up annually 
a vast amount of paper stock which fun 
da mentally draws Its raw materlnl from 
timberlanda. The public at large gives 
———' little heed to the fdgnlflrance of this drain 
—the cltlsenrjr Is concerned only In getting enough read¬ 
ing matter to satisfy Its more or leas avid demand tor 
news. Information and tntertnlnment. 

Two years ago we employed In the manufacture of 
paper more than 6,100,000 cords of pulpwood, and the 
point to be kept In mind Is that tlie ratp of this con 
sumption of the available stands of timber Is steadily 
climbing higher and higher Doth the authorities of 
the United States Department of Agriculture and the 
officials of the American Paper and Pulp Association 
have studied the situation with no small measure of 
alarm, recognising liow many Industries rely, either 
directly or Indirectly, upon un abundance of pulpwood, 
wood pulp, and the finished paper made therefrom. 

The American Paper and Pulp Association emphasised 
a abort while ago that we have become Increasingly 
dependent upon lorelgn forests In the last seventeen 
years tor a big share of the wood pulp used by our 
paper mills, and this despite the augmented utilisation 
of domestic wood. It seems that of the total consump¬ 
tion here of pulp In 1920, folly 85 per cent was Imported 
pulpwood and wood pulp. In addition, we obtained 
daring the same year from foreign sources 730,000 
tuns of newsprint valued, with other alien paper sup¬ 
plies of relatively small amounts, at $85,000,000. 

The association declares "The cut-over forest lands 
of the eastern United States, under proper manage¬ 
ment, could be nude to produce the needed wood 

Delay in this project will _ 

pile up the eventual cost” 

TtAi wide-awake organisa¬ 
tion pertinently asks "Why 
not begin now!” The pur¬ 
pose of this article Is to re¬ 
veal some of the promising 
work that haa been done In 
this direction and to show 
bow an apparent waste can 
be turned Into a gain of 
great economic moment 
At the present time, the 
manufacture of the wood 
pulp Is, for the most part, 
concentrated In the New 
Wn gland, the Middle Atlan¬ 
tic, and the Ureat lakes 
States, whore formerly 
there were abundant local 
stand* of sprue* Now, how 


The Paper of the Future 

Means, Ready to Hand, for Staving Off the Imp 
Famine in this Essential Material 


By S. G. Roberts 


llvered pulpwood. At the point of shipping, the aver¬ 
age price of that wood was approximately $12 a 
cord nrosdly stated, It require* about une and one- 
half cords of non resinous logs to yield one ton of 
wood pulp. Manifestly, the coot of the finished product 
will Increase as the Journey from the forest to the 
mill Is lengthened, the pulpwood consumed by our 
pulp manufacturers In 1920 entailed an expenditure 
of $116,406,720, 

Down in the Southern States, where the long-leaf 
yellow pine flourishes, the forests are being stripped of 
their timber at the rate of nearly 4A0IVXX) acres annu 
ally There era today more than 80,000,000 acres of 
these denuded tracts in the Southland, and because of 
the difficulties Incident to removing the stumps prole 
ably not rate-tenth of these quondam forests have been 
made fit for agriculture, even though the potential pro¬ 
ductiveness of the soil Is fully recognised. Moreover, 
when one of theee resinous pines is tolled rally shout 
one-tlilrd of the tree ever reaches the market In the 
form of luml«r; and the prevalent wasteful methods 
of tapping the pines for turpentine are killing yearly 
an appalling number of them Hut why concern our 
aelves with the resinous pines when resinous wood* are 
utilised to but a minor extent In the ranking of paper7 
Because lung-leaf yellow pines offer the means by 
which to decentralise our papermaking Industry and 
assure us an enormous quantity of raw material which 
cun be put to use In the manufacture of wood pulp 
and of by-products of great value 

Of tbe several chemical pro ce s se s for the pulping of 
wood, the sulfate process Is the one peculiarly suited 
to deal successfully with resinous woods, and It Is this 
ix-ocess which bids fair to give economic Importance to 
tbe big stump-dotted areas In tbe South which have 
hitherto been deemed little better than worthless. The 
Imminence of the new era Is the climax of tbe efforts 
of engineers, chemists, and business men, during tbe 
pest seventy-odd years, who have striven along three 
main line* to gamer the wealth stored In those Wiltons 
of charred or weather-blackened stumps. Latterly, this 
subject has engaged the attention of a group of New 
York Industrial engineers, and their achievements both 
In full-slsed plants and In a miniature duplicate of a 
commercial mill have opened a sure way for future 
operations on an extensive scale. This Is the outcome 
of substantially six years of research 

Before describing what Joseph II Wallace and bis 
associates have made practicable, It might be well to 
outline the path* previously pursued by Inventive 
genius In approaching this problem of conservation. 
The first of these aimed to obtain tar, pitch, and char¬ 
coal from the stumps and the trash Wood by subjecting 
them to destructive distillation, the value of these 
commodities being counted upon to offset In a measure 
the cost of clearing tlie land. Hlnee pine oils have 
become useful In the flotation treatment of certain 


minerals, this utilisation of forest mat* has proved 
moderately profitable. 

The next endeavor was to tap the trsssurs bobs* of 
vegetal riche* by means of the so-called “stsom-snd- 
solvoat pr ec ess," The procedure consists in cutting 
tbe wood Into fine chip*, then steamtng the letter In * 
closed vessel under suflkdeot pressure to distil off the 
turpentine—tbe residual woody matter being after¬ 
wards dried and burned tor fuel. This process became 
commercially worth while only when it was d is covered 
that resin could be extracted In paying quantities If tbe 
by-product chips were acted upon by e sol table snlvsnt 

The third essay sought primarily to put the fiber 
of the wood to service in the manufacture of pulp end 
paper Tbe restnoua nature of the raw material, how¬ 
ever, offered a serious stumbling block to tide under¬ 
taking, Inasmuch as the wood would not yield readily 
to tin add pulp methods commonly retted upon by tbe 
industry Such was the state of the prohleu In 1900, 
when It was learned here that pulp mills In ficeadt- 
navta were getting good results with the sol fats 
process when handling wood containing considerable 
resin. Following very promising work In their labora¬ 
tory, In producing chemical fiber end paper from yel¬ 
low pine waste, Mr Wallace and his collaborators 
■hipped e quantity of kindred raw material abroad end 
made a demonstrating commercial run in a Swedish 
mill Tbe outcome woe highly gratifying As on after¬ 
math, ■ large min was built In Mississippi In 1912-18, 
and It was possible there to turn out chemical pulp and 
Kraft wrapping paper at a lower cost than had ever 
been feasible elsewhere. Several other plants have bam 
established In ths South since, end they have uni¬ 
formly disclosed the value of waste yellow-pine wood 
os a basic eubatance tor tbe profitable manufacture of 
p&lp End pEpty, 

While tbe three foregoing methods have proved com¬ 
mercially successful in varying degrees still none of 
them recovers a Urge percentage of the total wealth 
latent In the old stumps and In the logging waste of 
tbe region under consideration. For the roost part, 
tbe various processes have been operated independently 
of one another and with little regard to their economic 
correlation. In short, taking the business as a whole, 
It has tacked stability 

It should be borne In mind that tbe woody fiber, so 
essential to the production of pulp ter paper making. 
Is destroyed when tbe wood Is subjected to destructive 
distillation or when It la treated by the steom-end- 
solvent process. For industrial purposes, the cellulose 
of the pine Is worth fully os much a* ell of the other 
substances associated with It: Indeed, the superiority 
of this fiber in the matters of strength and pltaMUty 
Is especially notable Therefore it Is most dMlnble 
that the wood be handled so as to make aval table a 
maximum amount of this exodtant material. And now 
we come to the most heartening aspect of tills whole 
_.__ subject; the story of hew re¬ 
search has revealed wage by 
which several pe nt miss cap 
be coordinated snd by which 
the cut-over pine lands, val¬ 
ued at present at about $0 
an acre, can be made to give 
a nef return of substantially 

$000 per acre Aron Uie cum¬ 
bering stumps end wood 
trash-—leaving the cleared 
arete available ter faming 
or tor other pee*. 

Again, Mr Wallace and 
hi* oo-worksra hasp evolved 
t solution of a eompta* pro*-, 
lem thrdugb t$w medium U 
laboratory faculties; nfcfiJW 

tetSphppm 

SS«3S*4«5 


In New York State, that ob¬ 
tain their raw material from 
Canada, which Jfte* to pay 
around $40 e ton** the de- 
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ward «pnM of dead twl stin bmmOx this cloak 
it a wealth of unimpaired fiber and an amoving amount 
of rMtnrV* matter 8 tumps tea, twenty, and thirty 
rean old are, u a rule, eubwtaaUaiiy sound and capobi* 
of yielding Prim* wood palp and paying quantities of 
•ocelled naval atone. 

lb* aew and coordinated system embrace* the three 
foQowts® outstanding activities 

L The manufacture of chemical liber suitable for the 
of Kraft wrapping paper book paper, and teat 

board. 

%. The byproduct manufacture of auefa natal atone 
as turpsntlne, pine oil, and rerin 

8 The deatroctlve dletlllatlno of wood trash—on 
suitable tor fiber—for the purpose of producing add 
Dotation otla, etc, as well as a reel dual fuel uarful In 
carrying A wane of the operations 

In a broad way, the intention la to divide the work 
betwem what might be termed oernt portable field 
plant* and permanent mills conveniently located—the 
field pianta earring as feeders to the latter Using the 
processes perfected by the technidsts in question the 
field equipment* will turn oat turpentine pine oil 
reala, nrrohgnenus arid, and tar In addition to the 
mala product, pulp chips of a uniform moisture acid 
and rest* content A standardised chip Is something 
that has long been lacking and yet a factor very much 
to be desired In the chemical wood pulp Industry in 
tbs absence of It, the making of pulp for paper has 
boen attended with many uncertainties such as the 
time consumed during some of tbs stages of prepara 
tloo the probable chemical composition of the chip 
and varying physical qualities that might cover a coo 
slderable range These un¬ 
certainties have added 
greatly to manufacturing 
costs, and sll too frequently 
have meant the difference 
between profit and loss 

We are assured that no 
more complicated apparatus 
la required than ordinarily 
found m the run of saw 
mills and that the labor 
need be no more skilled. The 
application of the method 
Involves only the perfor 
manes of work along pre¬ 
scribed lines and the tur 
penttns oil, and revln ex 
tracted from the chips are 
of a superior grade It fol 
Iowa of course, that the use 
of a standardised material 
for pulp making Insures a 
better product, and the ex 
ports also claim that It Is 
practicable to net an In 
creased yield The marked 
effectiveness of the prove 
dure employed in taking The miniature beatlm 
naval stores from the raw employed ia rimwini 


chips to principally due to the action of a selective 
solvent The nature of this, however boa not yet been 
made public Experience ha* proved that the modest 
value of the low grade rarinous material remaining In 
tbs chips after exposure to the solvent does not warrant 
Its removal In advance of pulping Beside*, this rerin 
on* matter serve* as fuel In the subsequent recovery 
of the chemicals utilised in pulp making 
A survey of cut-over pine lands In Texas for In 
stance has Bitown that there to commercially available 
per acre an average of T>4 <ords of pulpwood and 4% 
cords of trash wood Taking the price* prevailing lari 
year the 7V cords of pulpwood would yield tons 
of Kraft paper worth $37(1 from the ehli h preliminary 
to pulping the field plant would extract prime natal 
store* to the value of $147 00 and the try atroent of the 
trash wood bv destructive diminution would give tur¬ 
pentine pine oil tar oils and jdlch input le of I tinging 
$98 milking n total return of $0-0 jt> per acre This 
figure does not Include the value of the fuel that must 
lie burned to run the distillation plunt i r i f tlie solvent 
obtained during rate stage In the operative cycle of 
Ihe entire system It to estimated that an outlay of 
$30 per acre would rover the charge for clearing 1 e, 
$15 for the lund and $11 tor the material taken there¬ 
to ill Apropos of tills whole subject f a more eco¬ 
nomical emplo)ment of waste pine ««d It should be 
pointed out that sawmill refuse Is plentiful throughout 
the Southern State* and this raw stuff enn be had for 
pulp making In well nigh unlimited qunntltla* at $1 SO 
a cord Aside from this source of supply however 
there Is enough work ihle material In the abandoned 
timber lands to keep the modern system going on a 




splendid scale for three or f ti rtecmlew to come 
Further hv replanting the denied iica* with vellow 
pine seedlings a second markitnlh growth fit for 
lumhet and tor pulping purposes c in he « unted upon 


Mi 


The digester and dif user employed in dsi—t rotlng, 
oa a laboratory scale, tks practicability of nuking 
paper from the yellow-pine waateo so plentiful m the 


the Invisible shaft of radiant 
heat thrown out acroaa the 
sidewalk by a mammoth 
electric bowl boater mad# 
only tor advertising purpose* 
and using about fifteen ti mes 
as much energy os the com¬ 
mon bowl heater each a* to 
often used to beat a bath¬ 
room on a cool morning One 
of the moot remarkable 
things about this method of 
heating to that It to not af» 
faded by any degree of 
wind the wind doe# not 
blow the heat away or to 
one side In the slightest de¬ 
gree Moreover the heat 
pauses through the Interven¬ 
ing air and glass without 
heating It These character 
1 sties set up a fine tUuatra 
tlon of the difference be¬ 
tween radiant heat and een 
*1 We beet which If exact 
ness Is required are two eep- 
haa been urate and different things 

i prefit W hieh are given the same 

name Is It not true then, 
lieal and sensible heat are both forme of 
d they not both bent the bond that Is 
hem/ The truth Is, both kinds give the 
o the human nerves Bnt the cote sensible 


that radiant heal and m 
heat? Would they not 
brought to them/ The 


A fait not generally leall/ul la ihal lh< snlfute 
fiber from vellow pine wood waste Is bv no mean* llm 
ltod to the making of wrapping envelope and bag 
paper not to minttcm box and carton boards of the 
btghei grade* but Is equally niqillenhle to the nmnu 
fsetare of many other lines of finer products e p 
book magaslne, stationery, willing psi>er etc 11 Is 
authoritatively stated that In whutever directions chem¬ 
ical fiber now dominate* the field bee mm of Its virtues 
there sulfate fiber from our oontliern pine waste will 
tor tbe same reasons eventually h Id swnr while In all 
branches of paperrosklng where filer strength m*iv be 
on Important conriderath® this newer commodity will 
outrank all of Its competitors. 

Finally by clearing off the cut-over pine lands In tbe 
manner described great areas will he made available 
tor agricultural development and where tracts have 
thus been turned into farms tbi abundant productive¬ 
ness of tbe soil ha* been demonstrated conclusively 
This to a matter of vital moment to millions of out 
ilttmury V ^ 

RntBaai H«fit Varan a Gfik 

D URING the coldest day* of the winter pedestrians 
who pa s sed by a certain store window In New 
York were almost without except bn censed to Jump 
slightly as they unexpectedly and suddenly came within 


report at all until It has Impinged upon our skin wliere 
the ether vlhritl ns which constitute radiant beat set 
up moleculur vibration* which are sensed os heat What 
we then pernlvi Is not the ■ rtgtnal heat at all but the 
effect of It translated Into the same molecular vlbra 
Hons that occur In a pine of hot Iron A hot Iron can 
warm the air around It but tlie passage of radiant heat 
will not tor It la not transmitted by the air but by 
the ether 1 Ike light It finds the air no obotroctlan 
hlin It slilkea an >paqu< object however It atop* nets 
its motecnles Into vibration that Is, warms It and from 
this It 1* given up to the air hs sensible beat of the 
sort to which we are accustomed 

Since the ether is to no wav Influenced by the wind 
the beam of radiant heat reaches out into tbe winter 
breuse penning through the window without heattot, It 
except to a alight degree owing to the presence of lm 
pulses to tbe glass. 

The beam of heut thrown by an ordinary automobile 
headlight will bo very strongly felt If we step to front 
of It when the car is standing whether there to a coho 
or a strong wind If a radiant electric heater were 
placed to a room having wall* of high grade glass there 
would be no heating of the room Rut If some opaqbe 
object were pieced to line with the heat ray or beam 
such as a piece of furniture the room would soon 
warm up 
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Our First Psychic Tests 

n liv BKPOBT on onr Mat seane®* got Into the 
Inly lame only bv our taking a form off the 
prraa after printing had commenced The 
page ctureqwndlni. to the preaent one how 
ever as* no far advanced that editorial comment neces¬ 
sarily went over until now Snob comment most take 
aeveral direction* 

Adherents of the medium have described to os phe¬ 
nomena obtained in their presrtht which go Air beyond 
anything done fi r ns and ahltli If luxurateh reported 
would call either for genuine raedlnmshlp or for ex 
tenslvi confederacy Jhem manlfestath ns »e have 
not Ait called upon to explain or to deny We have 
no concern with what the medium ha* done at other 
times and place* and under other oimdltlcna titan onr* 
All we need say and all we can lay 1* that there was no 
evidence Hint I tie phenomena indnevd for o* were 
genuine *1 lie. tlieie was every indUntlon that tiny 
were not Our Cinimltte.es cinsn-vutlve statement i* 
due not to alseence of conviction but merely to aclen 
tide, npuimnnic HKuhut a veidli t covering more ground 
than the. Investigation had covered 
Onr cl«trieal apparatus hus not been questioned 
per sc but de ubt ha* been expressed that Its data ran 
lend to ao nitcgi rkul u ceaduslun Its sensitivity via* 
sue h that a weight of nine pounds In thp median] s chair 
was sullklent to keep the tell tale lamp h light This 
should dispose of any Idea that Its retordt-d lapses were 
due to tlie medium s rentlessnesa and It should laugh 
oat of court the suggestion that enough ectoplasm 
was uh» true ted from the medium to bring his weight 
below the sensitive limit of the apparatus The fact 
that the medium was In no species of trance should ont 
hew the various other oblique explanations of his aettv 
tty Tlie claim Is made that fifteen seconds Is sn 
absurdly brief Interval to convict a man on hut this Is 
utterly contrary t< fact—In terms of the simple phe¬ 
nomena of these sc cuter* fifteen sew nets Is an mormon* 
time 

Numerous wise folk of the otrcnslvely hard headed 
tvpe have scoffed at tlie elaborate methods used It 1* 
much simpler than that to trip u medium they »*y 
mu needs emly to flash a light Ilcplvlng sarcastically 
we should exclaim ‘What a pity we diet not think of 
that I Meeting thane gentlemen on ttielr own level 
we should point erat that after sitting In total darkness 
Air an hour or more the flushing of an adequate light 
would leave ana blind and confused for a time quite 
auUlcltnt to enable anything suspicions to ho covered 
up Making the simple statement that we had pr mined 
not to flush a light wo should doubtless shoot far over 
the heads of tliese crlllca llut even so they must real 
tee the dictates of expediency Barely the way to estab¬ 
lish our tenuity against the mediums Is not to start 
from a broken pledge surely the wav to get more 
mediums to come forward la not to emplov bar-room 
tactics with the flrat applicant If questioned why 
we ever made such a pledge the answer may be again 
on the griund of expediency—though we prefer to an 
swer by saving one® more that we are not Investigators 
of the sort who 'know before they start that the 
medium Is a fraud and that It there be genuine 
mediums there In very good reason Air not flashing a 
light while they me at work We hope It Is settled 
that our Investigation la a matter of science not of 
assault rnd buttery and that any medium may come 
before us with the expectation of proper and courteous 
treatment 

On grounds wide h we have already catalogued In re¬ 
buttal we have been rrttfqjned as unduly cre dulo us . 
There has been tlie assumption that onr report* would 
lean toward llm psychic Mile and the attempt to dis¬ 
count them In advance on this expectation We hope 
the outcome of onr flrat teats will liave spiked this Idea 
that wt are convinced before we start and wilt have 
made It dear that any favorsbk report which me may 
render will hi based upon facts calling for such report 
On the other huripjril psychic believer* most realise 


that our condition* and procedure wen proper Indeed, 
when sitting under very sharp am trots, the medium 
felt so free from restraint that be displayed some Un 
patience to know When the tlghtenlng-up process was to 
begin We will toy very frankly that in our view any¬ 
body who objwta to the condition* of these seances as 
In any way Inhlhltlva of the beat action of the psychic 
forces would better admit explicitly that any apparatus 
or any method* whatever that look toward the preven¬ 
tion or detection of fraud are inhibit! v* 

It should be remembered that we have not sat with 
all mediums, or even with a medium of wide reputa¬ 
tion generally admitted to have produced surprising 
results under reasonably severe conditions. We have 
sat with a single medium and have had a very mediocre 
performance not even up to the standard of high-grade 
fraud Total darkness made It a matter of some flnsws 
to demonstrate Its true nature bat that Is ths beat 
that can be said for It 

Accordingly, It Is necessary to refrain from drawing 
unduly general conclustons from the preaent Sn dings, 
and this necessity cuts two ways. That all mediums 
are fraud* and all phenomena fraudulent la either tnw 
or false but nothing tending to establish Its truth or 
falsity has coma ent of these three seance* On this 
slender bssU one might as well conclude that all me¬ 
diums are from Pennsylvania as that all Indulge In 
trickery Equally one should not get the Idea that 
proreased poveblo researchers are called upon to deal 
with nothing less trivial than the phenomena presented 
to us by this medium The charge of incompetence ha* 
been brought against panhic investigators In gscersl 
because of our rapid success In winding up this case, 
but such charge Is quite contrary to the facts, and 
demonstrates only the Ignorance of those who bring It 

Mr. Lasker on the Shipping Board 
IBaanHH PERIOD of two years, for which Ur 
flfl EH Lasker, at the request of President Hinting 
agreed to undertake the chairmanship of tbs 
Whipping Board and endeavor to bring order 
out of chaos having elapsed be announced hi* retire¬ 
ment and In a report to the President gloss a con¬ 
cise statement of what has been accomplished In his 
gigantic task of salvage and organisation 

A gigantic tarif truly for not only was the Investment 
of public funds thrice tbat of any commercial enterprise 
In history but conceived as a wartime effort and 
praiseworthy a* inch. It waa an attempt to create a 
vast merchant marine by compressing Into months the 
natural growth of genernlkns anil Inevitably ‘was 
doomed to disaster Thus Mr Lasker tells os that 
tbe administration of the fleet was m t remotely 
competent that tb® boats bad lost tba con Adame of 
American exporters; the operating deficits averaged 
$10000000 a month, "no accounting system worthy 
at the name existed and an unrecorded residuum of 
lim 000 000 war claims remained to be settled 

One of tbe seemingly unsolvable situations confront 
tag the new Board was the 50 shipping companies, 
who bad bought 18* ship* at war-time prices and, be¬ 
cause of sn 80 per cent decline in ship value*, wan 
bankrupt or facing bankruptcy After months of study, 
*0 of there concert* were rescued and " p resa t 1 re d tor 
tbe American flag,' Tb* Shipping Bonn! ha* new ‘the 
moot complete gad accurate accounting ayutsm to tb* 
Government service," and tbe Director at the Budget 
recently stated that "the Shipping Board t* the only 
Sovrtumsnt agency with s monthly trial hslaaoa," By 
June SO the Board had practically settled at 18 cents 
on the dollar ths above-msBtlooed data* omtitotlag 
to $150000000. 

Tbs Emergency Fleet Corporation, charted with the 
commercial operation of tbe ships, has reduced the 
monthly defltit of 818,000 000 to feOOOAOO $ tostth, 
and ha* provided Marty two-sepro freight Bass, gtvtag 
efficient aervtee on every qcsaa trade route Pato rafcw 
ud freight strip* flying the America* Sag have btxmriM 
the Darted States ste days cktaef to Booth JOmttta. 


and la tb* RsetAe an rapidly aapawBag trade rptotiq** 
With tbe Orient. It Is believed tbat with tbe retry* 
the "Leviathan" into sarrics wa shall tneka rapid pro* 
res* to the North Iriaatto when tb* eoaptittta* is 

On taking often, the Chairman prewired to eft* a 
policy which might prove tbe basis of a p reams net 
merchant martea On this score Ur Handier staph* 
rises the fundamental difficulty that physical coat- 
■ti<* costs are from 10 to 18 par owt Ugh*- Own m 
foreign Teasels, the difference bring dsue to tegtsfctt*** 
restrictions higher capital charges, better wage*) sad 
better living conditions tor tbs crews. She scxseBs* 
Subsidy BUI aimed to equalise ft* oredtUonsi Metre 
Congress failed to pass this measure, “tit* apparent 
alternative is to go the toll length of Government oper¬ 
ation " Because of tb* Inherent disadvantages of this, 
as compared with private ow ne rs hip , ths Board has 
advertised Its eetebUriied line* tor sals, lbs result 
has bsen disappointing, sad, la vtsw at this; It la be¬ 
lieved that 1 tbs Government Is warranted la asaamlag 
ths task of direct operation " Justiflostfasa la tread 
to tbs guarantee, thus afforded, of an adequate mer¬ 
chant marine to tbe event of war 
So Mr Lasker recommend, tbe operation fay tb* 
Fleet Corporation of twelve to elghtosa snhridloiy cost 
porettons, whom amoral polities It shah cuntrot this 
control should be with n view to ultimata sals to private 
owners Koch a scheme will call tor 800 shire of 
3 OEKVOOO deadweight tons This wlM leave 1100 sarpia* 
ships many of which are Inoperable and should h* 
broken up Of tbs balance, 200 Ships of 1,780008 tans 
deadweight should b* selected as a reserve. Tb* above 
vosssls pins oar coastwise ships, would give ns a mer¬ 
chant marine of T.B00400 tons deadweight, a total 
which would plan* as In second position among tbe 
maritime power*. 

The Demand for Air Lam 
(■MHDBING the year 1022 there wen 184 alrpUM 
111 strident* involving00 fatoHties, and 10Tpar- 
Rri were Injured throogh alrplaM aectdrate 
An analysis of this record by tbs Aeronau¬ 
tical Chamber at Commerce of America, os given In 
It* annual report to the Secretary of Commerce, strongly 
stresses the fact that. If casualties ore to 8* reduced, 
the Government mutt provide «lr law* and exercise 
Jurisdiction over oil dell flying Just why dell fly lag 
1* specified will b* obvious from the foUowtng fact* 
b$ 1822 approximately 1200 tirlHaa airplane* wore 
la operation in this country and between 888 andftO 
wen owned hy individual* and organisa ti on* who pm- 
•eased toted boss* aafl practiced ccoesrretitt bariaee* 
pottetoe. An equal number were dtotribotod ***** 
Itinerant pilots who have bo particular system fed 
depend tor a Bring upon stunting, ItatasliinnMb Mina 
and extra hagardous a sriga m ri rts . to view of there 
toots, ws are act saratiaad to leara that daring fhn 
ywr there ware 138 ecei4*M among ft* tttamsiter 
gtpgy pilots and only 13 mare* ft* trad basis *pt$»- 
ton. Ths** acdftnt* wa sratold, t ara Bwfl tofl2 fataM- 
tia. among tb® glray ptitts and only seven among tb* 
flxed-hasis operator* Analysing th* aedd re ta fttadjg 
Hm flyers, ths report taste* that W wgre ftw to to* 
of lumsrt lt ri Of thtiy squSpqmat, sad tkafc ftm* wem* 

hsvaheebprafftttiedlyGoreremmdBffimftg g iririsftft 
rwrihritoa, Berapilo«*rareM 
eshssri to « were ceased to teietoMeratet 

tontrffifttoM* 14 were d** t* to* of 
UdttaedMti teak «f date etmreratag to* 
aa a retott 4 which tb* pUtt* be**ta* tori um tnre 
torira m9aU ptatptp. ► - 

mewto sfan thtotf «b» aft** 

FedteSl regutttten. Tsar after yiar 







SCIENTIFIC AMERICAN 


Our Point of View 


tru«»#» <B»«A At public miwS and prevent people 
from to veering tn * qrwtma of transportation which they 
wrongly britotu to b* »ot yet ante and practicable No 
thoughtful peTOP* Mo onotrtnplstes the achievement* 
la a viatica can doubt that It la destined to prove as 
serviceable « peace ta It did in the World War, but 
Its extaaetwe e oc MU Sfdal development will never be 
t mured untU Cbaftaat la aroused from Its present In 
difference, ’ This awakening win come just as soon as 
cenadtuenta brine pr ess u re to bear upon their repre- 
wntatlvea to pass the greatly needed legislation. 

(fed* Railroad Electrification Pay? 

noBUra QUH8TION as to whether the change 
UH trow steam to electric traction on steam 
{■^H railroads results la a net profit. Is difficult 
■HI to answer. Many notable substitutions of 
this Mad have been made on our main railroad sys¬ 
tems, the first rust venture of the kind bring the elec¬ 
trification of the four-track system of the New Haven 
Hallroad between New York and New Haven. It la 
true that fit the total length of line time converted 
there era others which surpass it, notably the electrified 
mountain division of the Chicago, Milwaukee and St 
Paul Hallroad. The preeminence of the New Haven 
etoctriflcatten la doe to the fact that It covers a four- 
track main fine which carries an extremely heavy pas- 
■eager traffic, probably the baavteat of Its kind in the 
world, to e*y nothing of Ha heavy freight traffic The 
work included the service Into and out of the New York 
terminal, with the Immense amount of switching and 
the multiplied train movements, both pencil jit and 
freight, which are Involved in a great terminal of this 
kind. 

The electrification of the New Haven system was 
forced upon the company by the legislative demand 
that they sboald abolish steam traction st the New York 
terminal, add Urn change was regarded In railroad 
centers as a wore or lass doubtful experiment on a vast 
scale. The original instanatlna covering the 83 miles 
from New York to Stamford, Oonn„ was followed by 
extension Of the electrification to New Havtn, and than 
the complete ele ctri c operation of the heavy freight 
traffle. Naturally, the engineering world has awaited 
with no little Interest the publication of the relative 
economy of steam and electric traction, developed on 
this gregt scale. The results have recently been made 
public in an article by Sidney Wlthtogfen, electrical 
engineer of the New Haven System, In an article pub¬ 
lished fa tbs SeOwtp Review, in which the writer em¬ 
phasises the fact that while the ‘•direct*’ earing* can 
be accurately tabulated and make an excellent showing, 
they #10 not In tbemsetvae usually Justify elec trifle*- 
tl(K—tide because of the heavy overhead charge* due to 
the Ugh first cost and other considerations. 

On the score of direct wrings due to reduced fuel 
consumption and motive power maintenance, we are 
told that, even after allowing for recent decroaaa lu 
steam locomotive coal ouneumpUan, due to the use of 
s up erhe at ed steam and other Improvements, the annual 
aavtfif Jn fuel due to eUctric operation le about 300,000 
tone oT dual pee year The significance of this result 
win b* apprsetatad wheat wa Mam that the electrified 
rontag-atoCfc taetades MS de e trie locomotives and TO 
muRiplaualt eara'wlth an annual mileage of *£ 28,000 
10 oe n»M v »wU aa per rear, KUJ0T.OOO car-mile* per year 
Wj Jjffl m Ufi«n faawfttUa per Hy On the other hand, 

■ a on tlta bwry additional tavrstroent, 
matatananes of the transmission end 
I and other minor item* of e»m which 

i cost wring, gs given atom. 

* atoctrtfiettton aru to b* piawf th* 
M fitotowtal tdrantaga* reejHting 
Thu*, entpuMBt ha* 

switching and dfr»*ha*d w owwi p ta. 



for a number of years. And the credit for the earing 
In the coat of such construction must bn granted to 
the electrification (furthermore, the iwawnger tracks 
at the Grand Central are on two level* something which 
would be irapomlble under steam operation. Therefore, 
electrification must be credited with having reduced 
the necessary terminal area, which under at earn opera¬ 
tion would have to be twice what It now la Also most 
Important Is the fact that the area above the present 
terminal Is available for commercial buildings, and the 
revenues from this source we are told If capitalised, 
amount to more than the entire cost of installation In 
both the New Vork Central and New Haven electrified 
snoes. This, of course, 1* a special local condition and 
will never apply In the electrification of stretches of 
main line which include no great city terminal 

Saving 160,000,000 Torn of Coal 

[WMBMuH IIAVH no economical problem confronting 
the United States today that makes a more 
'raiMl bull * talt demand for cl,me attention than 
IBBHJ that of the conservation of our fuel resources. 
The annual consumption of coal and oil is Increasing 
so fast as to lay heavy emphasis upon the prediction, 
so frequently made In these days by competent authorl 
ties, that the exhaustion of our fuel supplies Is being 
brought within measurable distance Hence, It la an 
Imperative duty laid upon nil large users of fuel, both to 
practice economy In its consumption and to utilise every 
source of fuel loss power that can lie rendered available. 
Preeminent among these is water pernor, of wldch tlie 
great rivers, streams and lakes of tills country afford 
a vast potential supply 

Of the many proposals which have been considered 
and worked nut on n practicable basis, the most am¬ 
bitious and most carefully elaborated Is that known as 
the super-power tone, which comprises ihe territory 
extending from Boston to Washington, and reaches 
Inland from the coast for a distance of ISO mile*. 
Speaking of this project, Mr William S. Murray, 
chairman of the Huper-Pouer Survey Commission of 
the United Staten Geological Rurvet, recently said 
“If the electric utilities within this stale were to meet 
the future load requirements by txtendlng their power 
faculties Jointly In the construction of large hydro¬ 
electric and steam-electric plants l hey would save 
yearly DO,000,000 tons of cool " lie Imsed this statement 
on the fact that the average fuel consumption of these 
utilities during 1919 was 2 70 pounds per kilowatt 
hour, and that If we were to Include the coal rate for 
the railroads and the Industries, this would mean that 
such a figure would be changed to not less than four 
pounds of coal per horsepower hour 

We have made wonderful strides lu thu development 
and use of electric power, but Mr Murray points out 
that the last and greatly needed stage of electric utility 
expansion Is still ahead of ua. He believes that Ulti¬ 
mately the separate electric utilities will go out of the 
power production b usin ess, and that they will receive 
wholesale electric energy from certain great power 
companies. These companies will bo entirely outside 
of the corporate existence of the various electric utility 
companies, whose function, thenceforth, will be to dis¬ 
tribute energy, so reed red, to tb, customers within 
their franchised territorial limits. 

The super-power son* scheme Involves of course a 
large dependence upon the hydro-electric possibilities 
of the Niagara and St Lawrence Rivera, and In (be 
close of Ms address at toe recent commencement of 
Lehigh University Ur Murray gave in same details 
hi* calculation* ot the amount of power which Is run¬ 
ning to waste oa these rivers. Translating hi* total* 
Into tern* o t cogl ocnfOraptioc, be finds the utilisation 
of these riven woofd aiu a saving of about IfiCvOCXWOO 
tons of deal annually. 

The BctrremO AxasxiSH la an ardent baUevar to the 
merit* of tb* ammwmr sane scheme, and ta the eco¬ 


energy with which nature has enriched the United 
State* on Its northeastern borders. We say this with 
full conerioumese of the sacrifice which would be in 
voiced of the sited scalar features of the Niagara Hirer, 
hut, In view of the rapid Increase of our population 
with Its enormous future consumption of fual, we fieri 
that this at least la one Instance where sentimental 
consideration* moat ultimately bow to the (tern de¬ 
mand* of utility 

A Great American Venture 

D HB PLACING of the “Uvlathiin” cn the trans- 
AUantlc route In competition with the long 
established foreign lines le the greatest single 
venture on the high sens in the history of the 
American Merchant Marine. It la a novel and trying 
experience, for, although we have run and are now run¬ 
ning some pretty Mg ships In the trans-Atlantic pas¬ 
senger service, not one of them Is comparable either In 
slae or In complexity to the “Leviathan " There are 
critics who claim that only the older companies, with 
ample experience and a large trained staff to call upon, 
can place a ship on this route and run her successfully 
from the very day she enters upon active service. We 
all know the old Baying “Give a dog a bad name”, and 
If the “Leviathan" had started on her Unit voyage with 
a crew of between 1200 and 1300 men, unacquainted 
either with one another or with their officers qr with 
the ship, and difficulties bad developed in the engine 
room, on deck, or In the service of the passengers, there 
would have been a chorus of “I told you ao’i" from the 
sceptics, and the prestige of this great ship would have 
suffered a blow from which It might never have 
recovered. 

The situation Is well understood by shipping men 
The foreign services, particularly the British companies, 
have alwnya made It a point to run trial tripe, with a 
large number of guests, for the purpose of "shaking 
down” a new vessel, not merely as regards her engine 
room and cron, but also In the dining room stateroom 
and social service Extended trial trips of this char 
aeter were taken by both the “Lusitania and the 
"Mauretania " 

The “Leviathan” Is much more than Just a big ship. 
She Is a gigantic steam power plant, equnl In capacity 
to the large generating stations which furnish power 
to drive the suhwuys and elevated systems of this city 
She 1 b an electric light and power station, with u plant 
sufficient to light a town of considerable dimensions 
Rim l« a large pumping station, whose marldnerv handles 
an amount of water which would suffice for the needs 
of a city, and lastly she Is a flrsf-class hotel matching 
In her luxurious accommodations and her capacity for 
guests the very finest of our far-famed American hotels. 
Xt would be the very height of follv to throw together 
this great aggregate of men and machinery and expert 
It to function smoothly without pr>ll nlnary tests and 
training. Hence It came about that Juat as the Gov¬ 
ernment sent the “Leviathan” on a flve-duy trial trip 
after reconditioning for the transport of troops, so now 
ft ha* subjected her to a slmllnr flre-day trial after her 
elaborate reconstruction and reconditioning as a first- 
class irons- itlontic liner 

The ’ lotvlatban,” a* we have said, Is a great Amec 
lean venture Into the work of reconditioning has been 
put all the exiierience of the past and many new fea¬ 
tures whlili, ** we have shown In the article elsewhere 
In this Issue, are designed to render her the safest end 
most comfortable liner afloat The men who have done 
this work, engineers, contractors, draftsmen and even 
the working men at the yards, have regarded their task 
a* something In the light of a sporting pnijsisltton, and 
we have reason* to know that hundreds of them have 
worked tong hours of overtime without pay, believing 
that here waa a chance to show that what we did 75 
year* ago, when the little schooner yacht “American” 
won out at Cowes, we can repent with the “Leviathan” 
upon tb* trans-Atlantic course 
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Our Psychic Investigation in Europe — IV 

A Sitting with Evan Powell, the Well-Known Welsh Medium, that Was Very Rich in Phenomena 

By J Malcolm Bird 

Awodue Editor Sanrnnc Akbbcan, ud Secretary of tbe Scmmyto Amcu PeycMo IwHtMtoi Couduee 
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tie Wind Tunm 

pHH strong! 


Like 


i mu tla 
cr ver pUtun i ( till** luaue I* 

Hip hiu.e aero dynamic or 

wind limm I leuntlv run 
*trm lul 1} the iieionautkill 
ciiritkh i r of tlu> 1" rench 
nn v I Issv Uh Moullnreux 
JUHt outatd) f Parts It In 
inrt r the inngnlflient 
equlpimnt if a lurge arm 
dvnainliul testing plant 
wlilrli occuploN rxtenidw 
buildings nnd iitanti and 
whl< li Is Intended to keep 
Frume well In tbe forefront 

In the matter of aviation 
The great wind tunnel la 

hullt of reinforced concrete 

and occupies an entire build 

Ing of Its own It Is a some¬ 
what complicated structure 
on the Inside where the 


■ of airplanes and airplane parts are tested In 
the strong rush of air Tbe tunnel measures 110 feet 
In length At tbe fnnt end Is a flaring member which 
Is designed to draw In air by means of a powerful fan 
located at the extreme rear of the strutture The 
month of tbe tunnel Is about eight feet In diameter 
while Just bock of this comes the square-shaped body 
the Interior of wr ' " 



and the asoter-drives mutOm fan 


frame which serree to hold the small 
swiftly moving current of air The chamber also con 
tains numerous Instruments for measuring the speed of 
the air currant pressures, angles of planes, lifting force 


and at 


By means of the excellent facilities provided by this 
tunnel It will be possible to determine with extreme 
accuracy tbe performance of any proponed plane or 
any parts to be used In connection with aircraft 
Behind the testing chamber of this w lnd tunnel there 
Is a long tunnel some 10 rett In diameter which ex 
tends clear to the rear of the structure At the rear 
end of the tunnel In the great air fan driven by an 
electric motor The fan provides for a maximum 
speed of air current of sum* 240 fret per second As 
a general rale however the speed Is below this maxi 
mum nnd Is regulated by means of the elretrtc motor 


disuse In IBIS In 1016 however t 
as Narrow Gang* Railways Ltd,' obtained a Is 
tbe line which they converted to 16-Inch gag . 
original rails, weighing 40 pounds a yard being re 
The line was then equipped with the b‘ 
locomotives and rolling stock in existence, 
by Messrs. Bassett-Lowks Ltd the well known n 
railway makers of Northampton and L 
Tlie line Is Just sens miles long Starting from tl 
terminal station at Ravenglass with If 
form It passes through four tntarmte 
Muncaster (1 Vi miles), Irion Road (4V4 miles) : 
dale Green (4<K miles) and Beckfoot (0% miles 
.further an After h 


eight hundreds^. 

and awnings aw provided for protection m wet 
or In hot weatbar For v - ' ‘ ‘ " * 


Without q 

the Bskdale railway are Its oawqnafter scale modal 
locomotive* The mote up-to-date modal* are ef the 


______ _ __ __ _ _14 ttomfltovt 

with vacuum brakes. There are, In all, S kwmootlvw, 
28 freight care and ST paswnger coaches. 

It to an interesting fact that, whereas the deretop- 
maBt of narrow gags railways usnerally has hate * 
matter of at--“-* — ' 


opposite direction, namely, of Jwprovtag upon the 4g> 
sign of seals models and omstrnctlnf mpdte loeometfvw 
capable of doing really useful work. 


only 17 fret above aea level but subsequently It 
by a series of sharp gradients—In one cast 
1 in 86—to a height of 210 feet at Boot 
through charming scenery and, with Boot, or 
tbe other vtUagte an the line as a center, del 
excursions may be made and grand panoramic 
of tbe whole Cumbrian group of mountains obtained. 

Or one may visit Wastewater me of tbe wildest and 
moat picturesque lakes of tbe district, or climb Scmw 

fell or one of tbe other mountains of the group There _ _ 

Is an excellent service of trains each way, both on lea He points out that whereas op 


I N the Scientific jfonMIg for November, Profomor 
Kimball Young discusses the remits of apply tag 































































C la tlM Atlaatk rate. The Aaericaa yacht is carrying a storm try nil on her maJamasti the British rsmpetitor has a reef hi all three a 


The Trans-Atlantic Race 


In this Test of Skippers and Sail Plans the Two Hulls are Identical 
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Summer Time and Radio 

Recent Developments in Radio Broadcasting that Challenge Warm Weather Handicaps 

By George V Haskell 


brondcsKtlng In now on a fall time 
o pur It another way this la 
i radio aummer Thousand* upon thou 
> Isa ante radio fans during 

___„ ..Inter iiiouiliH aiemv maintain 

■ Ing u knn Interest In radio esperielly 
during vucutlon dujs lludli receding sets are still 
operating In many homes—and operating remarkably 
well deaplte the thunderst irnts and noisy static dls 
turlmnces and the all round reduction In radio edklenty 
due to norm weutlter And In tho sen 
Hhote home the mountain home or lodgt 
the tamp, the aamuar resort, the ftami 
and elsewhere the radio receiving aet 
especially In p»rtable form la wry much 
In evidence hven Die touring motorist 
is now carrying n portable radio receiving 
set tucked away am*ng his luggage for an 
eecaslonal bit or entertulnroent or for his 
dally news and stock reports anti weather 
fureensts by the natsldt or In the in* tor 
cunip Ho radio broad* nstlm. Is n* w hr 
timing a aummer c nvenlence as well as 
un Indoor laistlme of the winter season 
Itudlo nimtnunhntion Is at Its un beet 
during the cold crisp winter nights At 
Mich times there Is a minimum of atm* s 
pherlc disturbances oi *010111 as the 
noises of spurt are culled then too the 
average receiving ret realties out to tht 
remotest points In an astounding manner 
as tempo red with the verv much turlalled 
range during warm wiather Winter 
time rrceptlin of speetli or music la as 
clear us u crvstal—(leurtr bv a good deal 
than the usual telephone line Indeed 
the crystal-clear atmosphere of the winter 
Is as transparent 1 1 radio waves as It Is 
to the sight when viewing distant objects 

Rut with the nppnairli of warm weather the atmos¬ 
phere Is no longer us transparent ns It has lieen during 
cold weather It tssomes tr ubled It loses much of 
Its transiuuencv receiving ranges are cut down radio 
Hlephine uceptlin Is blurred und distorted evtrune- 
* us mlses gr w In numbei and In v lume Radio 
‘ 't he broken n|i In the must uegruvat 


transportation The cnnseepience has been that radio 
baa been left at home when the average American 
sought the outdoor life of summer time and vocation 
time Again them has been a strong fear of lightning 
and the ttippueed are hatard attending It In connection 
with the usual radio antenna or aerial, with the mult 
that many a rathe receiving set has been taken down 
and packed np and stored uwnv with the first signs of 
warm weather 

It whs so In thb suuimei of 1922 The voting radio 


to the summer ailments of radio. Today then are some 
eight hundred broadcasting stations in regular epsm- 
tion, blanketing every owner eg this vast country, a* 
compared with 180 or oo during the summer of 1022 
The conasqusnce Is that anybody, anywhere, with any 
Und of aet, la reasonably sure of nearby br o ed c a t h i n g 
service No longer Is It necessary to strain every effort 
to pick np a long-distance rad* ‘ 



Again warm weatlici Is * utdo* r w* other Hereto- wote 

fore the radio reed Ting ad lute liven 11 rathei cumber 
aoine Installation calling fur various pieces of bulky 
and delicate apparatus iwrtkulurlv a heavy and mesav 
n> Imttcn which did not lend tliemsehes in reartv 



slump w 1 th the approach 
preceding spring and winter 
marked the rent beginning at radio broadcasting The 
radio Industry had come Into being with a rush and 
a pheniuuena) volume of buslneaw was transacted within 
u tew months Stone were at their wits end to pro¬ 
vide the necesaarv stocks of goods fir the ever growing 
iinwd of entliuslsstie tustomen, II was a case of 
pr< rtiirtii® not selling Meanwhile the manufacturers 
•le llterullv swamped with onhrs and mlv hv the 
ill* nt sirenui us efftd ta did th* v suice* *1 dually In match 
Ing up their production with the puhllc demand The 
stores at last enabled In pi min tin necesaurv stocks 
of goods took an all the golds thev could carry In 
intlclputhm *f n continued lilsk trade 
Tlurn with little If un\ warning the bottom fell out 
of the radio business The puhllc stopped buying with 

the approach of warm weather Hie stores could not 

move their goods The manufacturers 11 their Intense 

dismay found many of their orders cancelled and the 
lergi now of auaniltv produttlun suddenly bucking up 
n them The natural sequel whs a cut throat slashing 
of prices such as no other business has ever witnessed 
In many uninformed quarters It was freely predicted 
that the radio Industry was a pawring 1 erase ' and that 
the boom hud been pricked anil would deflate ta noth 
Ing In short order Rat to the better Informed this 
state of Hffalrs was simply s marked slowing up of 


with all 1 
produced by a local thunderstorm. 80 the 
burden of o ‘ 


wliv radio should not be enjoyed to the 
rull during the warmest weather The 
long and high antenna or aerial of cool 
and cold weather la replaced by a much 
shorter and tower antenna, or, what la 
still better practice the outdoor antenna 
Is dispensed with entirely hi favor of a 
silent Indoor antenna consist Ing of a single 
wire tucked behind the picture molding 
' measuring anywhere from 90 to DO 


live feet high The smaller 
antenna nr the loop will not Intercept as much energy 
—be It radio signals or atmospheric parasites—as the 
large outdoor antenna but allowing for the powerful 
signals of the nearby broadcasters, sufficient radio en 
ergv will be picked up to provide dear clean cut radio 
entertainment It may be ncorneary In some Instances 
when static conditions are exceptionally bail to urn 
ear phones exclusively temporarily doing away with 
tlie loud speaker 

Aa far as lightning is concerned there Is little to fear 
Just because one happens to have a radio receiving aet 
The possible dangers of lightning have beat greenly 
exaggerated Ity the press. In many Instances quite an 


Hie ilv* line In radio enthusiasm during the summer 
of 1922 may be attributed to firefly, failure on the 
part of tlie radio industry, both from 1 


I the radio industry. 

_a during the 

brisk business mouths, to look forward to tb* waring 
warm weather and to provide foe It Tb* result in that 
this summer finds ua better prepared to enjoy rsdls at 
home and in vocatton quarters, tad If begins to look 
os though radio were at lost promoted from a part 
rime job to a full that oaa 
To begin with, court dOinble attflrtie® has been given 
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trying tty raaiiaur* rafito laymen that thmmiMml 
if do* tirseaatlcB* «w taken 
With th* sever*! million reeel Tina seta now In opera¬ 
tion, am has been aa Increase a lightning damage. 
On the other hand, there a no way la which property 
protect!**. brought about by the proper grounding of 
aa antenna, can be estimated, but It must be eociflder- 
abba The mere feet that lightning rods are again 
bttfng censtdbred la localities subject to severe thunder* 
storms, should be talua ae a recommendation for a 
radio receiving set with a high, long end properly 
grounded antenna. 11 m requirement* of the National 
IMctriC Code, with specifications umawtsd by the Na¬ 
tional Board Of Fire Underwriters, are simple and 
effective, and wbto cnee compiled with there should 
be no further fear tram lightning haxards. 

If a thunderstorm la raging in the Immediate vicinity, 
one may ae well bring the Ugfatnlng arrester into play 
and lay the head 'phones aside. Distinct reception of 
radio telephone communications Is taboo when the 
angry dements of the cloude are In action, since a local 
th under storm la one of the three outstanding factors 
affecting radio audibility Static frequency and atatlc 
audibility are the other two disconcerting forces that 
may interrupt the reception of grand opera or break 
the continuity of market reports by radio telephony 
A aeries of experiments, cooperatively engineered by 
the Weather Bureau of the United States Department 
of Agriculture, and the Nebraska Weslejun University, 
have been productive of conclusions llmt tend to In 
traduce the question "Can radio meesnges lie heard In 
a thunderstormT" Undoulitedly, If we lire to accept 
the results of these scientific teats, the ability of u radio 
telephone receiving set to deliver siieecli or music In 
distinctly' audible tones la thus Itnielred. In fact, the 
Investigators Into the subject of the relathsistilp of 
weather conditions to radio audibility siieclfy three 
outstanding factor* a* affecting the clearness of radio 
reception These, In the order named by M P Bnrnlg 
of the Nebraska Wesleyan University, are (1) Static 
frequency, IS) nearness of thunderstorm area to re¬ 
ceiving station, (.1) static nudlhllltr However tin* 
atmospheric conditions at the radio transmitting point 
do not exert an Influence on tlie audlhllltv of messages 
at a distant point. For Instance, a local thunderstorm 
In progress In Washington daring tlie 1 ransmieelon of 
a radio communication from the powerful radio station 
of the United States Navy Department, would not mar 
the clear reception of the message In New York City 
The fluctuations of the Imrmneter—ur the Instrument 
for revealing the weight or pressure of the utmosphere 
—did not appear to influence tlie audibility of the radio 
signs!*. The absence of relationship between Imrnmetrk 
pressure and the state of hearing of radio couuuunlca 
tlans is cause for skeptlclem on the part of the Weather 
Bureau of the United States Department of Agriculture, 
that radio instruments limy be employed ns a direct 
means of forecasting weather conditions. Attaching 
some credence to tbq theory already adianced to tlie 
effect that the use of radio direction tinders and the 
audibility of atatlc or atmospheric disturbances in the 
radio receiving apparatus are agencies for foreshadow¬ 
ing tbs approach of storms, meteorologists contend that 
the essential factors for forecasting Hre still Inching 
However, the Bureau of Aeronautics of the United 
HUtea Navy Department In experiment* covering a 
period Of years, conducted at Pensacola, Florida, and 


Hampton Beads, Virginia, 
claims that radio Instru¬ 
ments have been effectively 
employed ss weather vases 
in foretelling the approach 
of hurricanes or violent 
thunderstorm* that might 
prove disastrous to aviator*. 

He that mooted question 
as it may, the results of the 
tests of the Weather Bureau 
and the Nebraska Wesleyan 
University have evolved the 
suggestion that weather fore¬ 
cast mope can be advantage¬ 
ously employed by radio 
transmitting stations trf de¬ 
termine the handicaps or fa¬ 
vorable condition* In live en¬ 
virons of the varloas radio 
receiving stations. In these 
particular scientific observa¬ 
tions It was determined that 
a thunderstorm raging In 
proximity to the radio tele¬ 
graph and telephone trans¬ 
mitting station of the Navy 
Detmrtment nt Radio or Arl¬ 
ington, Virginia, exercised 
no effect on the reception of 

the communications by the Nebraska Wesleyan I nlver stutii even when lightning flashes Hre plainly visible 

slty, at University Ptnoe, Nebraska A radio telephone to the eye The aadlblllly of a signal required to obllt 

message originating nt this station during a local than erate completely the normal static Interference Is less 

derstonii was heard distinctly nt a distant point where than 200 and lncul stations will be found to produce 

do violent atmospheric dlstnrlmnce was In progress, at least noo times nndlblllty with the average two- 

The barometer readings and the mileage to the nearest stage receiver 

thunderstorm urea were determined by use or u weutliei Under tlie old scheme of things—and anything over 
a year old Is apt to he termed “old" In such a young 
and progressive Industry ns radio—the equipment need 
for receiving over fairly long instances wu* quite cum¬ 
bersome The vneuam tubes—those little lamps which 
ure the lieart and the ears and whatnot of the usual 
radio receiving set—have been steadily developed. The 
llrst vacuum lulies employed In hroudcastlng reception 
required n six volt potential and somewhat over one 
ampere of current for euih tube The heavy current 
drain even when using a single tube nucewdtated the 
use of a storage battery for the fllument energy 
In due course these first vacuum tubes gnve way to 
others which mode use of special coated filaments 
Instead of the plnln tungsten wire, and which required 
somewhat lens than one-quarter ampere for each tube, 
line of these tulies operates on a single standard dry 
eell, and therefore trails Itself to use In a portable 
receiving set 

The Intent type of economical vaenum tula* requires 
somewhere between 8 and 4 volts and n current consump¬ 
tion of 110 ampere—or a Irllle more than one-twentieth 
ampere A single tube of this kind will operate on 
map of llie United males fur the coiresi*millng twenty- three cell* of flashlight battery, and three tubes of this 
four hours. hind cun he ojierated for a long period of lime on three 

All of which hull* down to Ihi conclusion that thun- standard dry cells, 
derstonii* do not Interfere with radio reception to any Due to these economical tubes. It Is now possible to 
marked degree except when tliov ore In the Immediate produce a receiving set which disposes with the former 

vicinity of the receiving station Static does not hinder cumbersome storage buttery and which, through I he use 

radio telephone reception ten appreciably In this »f several tubes for amplification of signals Is of such 

resiect telephony has one gma advantage over radio extreme sensitiveness us to operate on any kind of a 

telegraphy For Instance, temporary antenna, or even a small loop. There are 





speech mo he carried on 
after ii fashion In extremely 
noisy public assemblies. The 
ease In understanding speech 
under such lirrtunstimcn Is 
due to our Ufo-Iong experi¬ 
ence Then, too, there Is 
what limy be termed “assist¬ 
ance of context” By this 
Is meant tlie ability of the 
average listener to fill In lost 
words which make sense to 
the entire sentence 

Since static and signal are 
amplified alike, It would 
seem advisable to suggest 
leas frequent use of the loud¬ 
speaker In favor of head 
telephones, a* already sug¬ 
gested. when lntem*> static 
exists. Vncuum tube ampli¬ 
fication, especially audio, 
should he reduced to a mini 
mum consistent with signal 
strength 

Seldom, If ever, Is s pro¬ 
gram from a local station 
seriously Interrupted by 


now being produced several types of portable sets which 
see considerably smaller than a small suitcase These 
sets arc self-contained, with the filament and so-called 
or plHte liutlery neatly mounted In the case 
The portable sets with their dry cell* have taken 
radio quite outside the home circle when arcastim de¬ 
mands. This summer the radio enthusiast ha* no excuse 
for not taking bis radio set with him on his vacation 
trip, especially In view of the redoubled efforts of 
broadcasters to provide I tetter entertainment feature*, 
more sporting events, better news service, and so on. 
The now wove length schedule, now In force, has also 
contributed materially to the betterment of broadcasting. 

A German Motori*f s “8.0.8.” 

T HH slump In German currency necessitates tlie pay 
ment of many thousand* of mark* for motor cars 
One would be purchaser, however, has hopes of getting 
over tbl* financial difficulty by the assistance of the 
British Automobile Association, which has reed red the 
following naive appeal* 

“I beg yon pardon, Mr, If I coma to you with a beg. 
I am very tnterest to the Motor sport, and that I have 
not enough money to buy one motorcar I would you 
beg to lend me some £ If you will not I beg you to 
ask your college* that the give me some i. I have one 
good motorcar to buy I waa thankful to you if you 
deepatsch some £ a* early as It goes.” 
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Another Forward Step in Electrification 

How the Virginian Railway will Replace Steam with Electricity for Hauling Heavy Trains 


[111* N tlH* late limn H Rogers deride 1 
all rth befori tilH rltaili t> uat bln two 
I rl\ ite ft rium t I nil I i rallrtad 1 f1 be 

lilltlit Hi Btandiird ml limntiiap in| nctty 
tlir ugh Hu cul flil la of Weat Virginia 
many petpli III iif.hr that his Judgment 
1 slip Hr re* t f adns rs sought tr si \e 
the result* f hi* f ll\ und 


a lull mi 


tilth the uae of steam 


if the railway oan be In raised In Hume manner a 
iH Unite limit has been set t the output of this lin 
portant district 

Hie t inn Me lies at thi gr les over the AlletOienv 


rssful nut eunls sh wtd that Mr 
It gers Intellect liu I lacked n thing < f It* 
keenness Within a eery tew year* ufter 
opt rations were started In 1000 thi V ll 
gtninn Rallwnr began to miiki ui siey and 
It soon began to make reeoid* for earn 
lags that are the envy of almost even 
railroad In America for examile the 
ratio of Its i pending expenses to gr ss 
earning* In 19J2 was 0144 whereas this 
same ratio for two other mads tunning 
through the same district wire respet 
tlvaly TO 27 and 702 
There are three chief ream ns foi the 
anceeas of this read In the Hist place 


from the Pccshtmlos-Nt w Blur <* il Helds 
through which It runs Hen mill It wo* 
constructed so as I keej open ting ex 
penes at minimum with the 1 west grade* Thu eleeu 

and the anmtlest number if rune* that P** " # « r 

the character of thi c nntn permits 
Finally It operates Its tr Ins In sect rdanre with n 
system known as mass trnnspc rtstiun which Is un 
doubtedlj the most en non lull method under tin exist 
tog conditions. 

By nutas transportation Is meant the handling of the 
1 raffle by the largest puMlhlt trains Instend of a much 
greeted number of smalt trains In accordance with 
this policy the Virginian nperulea the heat It at trains 
■ f any railroad In the world hauls them with the most 
powerful steam lot* mother Italnahle and has had 
special 120-ton coal cars an I double-duty air I rakes 
ult Its special senlee 



using a total of JO 000 Uohwpuwt 
tires per train (which la by bo means toe peasant une 
mum posslhle Umlt), trams a f 8000 ton* con bn takdi 
up the grade* *t 14 mile* per hour ThU proctfcoHy 
doubles the present c*purity of tbeee track* and riOl 
provide# * oaorideiwMe margin ft* future 
expansion. In addition, since electric V*o- 
motivea require much lee* cam than steem 
locomotive*. ere available for a ter grsat s e 
proportion of each 24 hour*, and 0 



R L McLriian raUway engineer of tee 
company that la supplying tbs oluetri 
la the alte metey currsnt 

that used with such nwma 
e A Weston, New York Maw 
Haven k Hartford tha Pnra«^y*BU Ball 
road at Philadelphia, the Quoad Trunk, 
the Boston A Mote# BaUroud and tee 
Brie Railroad tee Spekone and Inland 
Railway and the Chicago Ink* Shoe* and 
South Bend Railroad 

I have the fbOowtog 


hut for crowing these mnontulns 0000-tin trains must 
be cut down to WOO tans and e\en when eaili of these 
smaller train* la handled by three rompt und articulated 
Mallet 1 x-oawtlve* speed* exceeding seven miles an 
hr ur cannot he secured. 

Two things (an In done t remed} this situation 
Mi re tracks can In built or greater power can be ap¬ 
plied mr train so as to more the trains up the grades 
at higher speed* The first alternative Involves con* 
slderuIHe expense tyhlle the second Is Impracticable 
with steam peratkin ter the simple reason that the 
0000 hr rsepi wer now bring applied to each train ropro- 
sent* about the maximum j* wer that COB be obtained 



Horsep o wer cunUnaoo*, -at 28 KJP.H H8TOBLP 
Diameter of driver* 88 Inch** 

Length over Coupler knuefcj* 148 test 8 la 

Tha locomotive win receive current teem *4 V 
voh trolley wire through pantograph MMtMl 
current WtU he Mapped town hg hi 

locoroottws tehe to a Ww voteag* ted Idivirid h 
KMriteMdfdfUgw iity 
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C ta/juet jttfaa tern Ur dowfepod tv a New Jersey 
aH«HMt «* PTOring of tturwt to architect* 
oi4«SlMMtM« of tMr ltgbtaere strength and 
nltntf ui*my (o a nri«9 of bulhltng operations. The 
aSJTareto fdtoet form with a thickness of one tech. 
whUt la watat ttor avwag* i*OBt sc pounds to the 
cqMe foot, Sx honored pound* to Um square inch la 
dSld » b» fl* nfOfttn* atwngth, and where thla 
la «at atttar «WP the aUba mar be covered with 
a &sem% tteleh vaiylnff » thte h naas from l/l« loch to 

^^T^ntereffijng mffiibofl U employed la making the 
Ak A material raonnliHng paraffin wax la mixed 
with the landeit and land, and after the comet 
aaoM tf pf water ie add'd the mixture is thoroughly 
mixed amt poured tpto a ateel form where the rein 
memx wtrO netting la already placed When the ce- 
nMnt he* aet to the required decree of hankie**, the 
idfh. are removed from ateel forma and pieced on ateel 
car* to be tranaported and plated to a iteara tank 
wbera the alabe are expeeed to the action of exhaust 
Here the Hebe are heated rapidly so that the 
waxlike material melts and run* Into tanks below 
One-half fa tbree-fbwth* of this substance la extracted 
in this manner. In order to remove the balance of the 
U fixture material, aaperheated steam la admitted to tba 
tank until a tamperature of approximately 800 degrees 
frahienhelt la obtained. In order that all tracer of the 
chemical may he removed it la necessary to carry on 
this steaming action for 24 hoars After a few hours 
of cooling the slabs are removed to a 
steam taring room where they ere kept 
wet and hot Aw two or throe days until 
they have the necessary strength for 
building purpose*. Contrary to what 
might be expected they do attain ample 
rigidity for an requirement*. 

By the malting of the waxllke material 
a vary porous and Hobt slab la formed 
but It still possesses the Important merit 
of great strength When the slabs are 
used to build tog operations to connection 
with stuoco structures, the riding alabe 
are nailed to wooden studs having the 
rough face out Thle rough face thro 
serves as a baas for the stucco Nalls 
any be driren through the slabs easily 
without any danger of breakage Owing 
to the peculiar sis cell structure of the 
Blabs It is claimed they make aood beat 
and sound insulators. They will also 
prove esefol In pi ares where a material 
baring deeHad llre-reelstive qualities Is 
needed, since exposure to heat water or After the « 
live steam baa no effect on their strength. 

TtohHa gagar 

T HS colttration of dahlias hat developed so many 
beautiful varieties, and the flower has been so much 
Improved that It cornea with something of a Shock to 
some folk* to team that dahlia* are to he grown on a 
commercial scale for the sugar to be obtained from 
their bulbs. They wtU also be surprised to learn that 
maria dahlia bathe can be raised to the acre to Call 
funds than sugar beets. Nor does It cost more to raise 


them, However toe dahlia 
bulk ha* teas of sugar em- j 
tout than the sugar beet, to 
It will likely eoat more 

But than to a very good 
reason for dahti* sugar and 
that to the fact that It la toa 
only oouunercUl tovuiore or 
fruit sugar, which may be 
used in a no-eugar diet bg 
patients suffering with din- 
bet**. It appears from au¬ 
tistic* oo to* subject that 
this disease to Increasing in 
this country and odeuttot* 
have for some time bare 
trying to find a sugar that 
people suffering from tt 
may eat At the present 
time, diabetic patients ore 
almost altogether debarred 
from using ordinary sugar 
Statistics state that there Laying Urn cement slat 
are 1000 000 people suffer¬ 
ing from thla ailment to this 

country so the discovery of a formula for making this 
sugar from dahlias Is of great lmpoitance to the na 
tlonal health 

The new sugar Is uae and one-liulf times na sweet 
a* cane or I wet augur and will hardly be a rival to the 
other augurs as It will be mi re along the medtetanl 
line In this remnettlno It may lie mentioned that 
sugar was regarded as a tuedictot or a luxury In 





it slab* have here laid to farm ■ reef, they are e 


Europe up until tlw time that t*» and coffee began to 
be universally used and not a nevesaUy as It la now 
regarded 

The formula for making the dahlia sugar was worketl 
out In the laboratories of the University of Southern 
California, and the head of this department Dr Laird 
Stabler, states that It la now complete 
It Is said that diabetic patients have a great ore ring 
tor sweets so It Is a matter foi rejoicing that they 

_will not have to be wholly 

deprivtd of them as hereto¬ 
fore The American people 


*VmttaSK 


any nation to the world the 
conromptim per capita to 
the last year being nearly a 
hundnd pounds This la on 
to< reuse over the previous 
year Saccharine was tfib 
only sweet allowed those 
suffering from diabetes, and 


trover*? to the medical field 
a* to whether thla was not 
harmful tn the digestion It 

bas no food properties while 
sugar bna as It furnishes 
beat and energy for the 
body 

Perhaps when toe dahlia 
'fields get tn growing, they 
will he allowed to flower 
though this U hardly Ukffiy 
as it will probably appear 
tbit it would detract from 
to UMfi* tt toe amount of surer stored 

******* •* ”" * an to the dahlia roots * 


a steal girder* to fora n roof which la lnsapreatva 


The Sensitivity of the Ear 

U P to the present time there has been no aatiathetoty 
technique for loudness comparisons of different 
tones At the meeting of the National Academy of 


the relative sensitivity of the ear at different tones. 
The retiijei Mve a description of on alternation pho- 
n meter which makes It an asy matter to 
adjust to equal loudness w > tones of dtf 
fcrvnt pitches With tills instrument a de¬ 
termination has been made of the relative 
Mnslllvltv of normal ears of both men and 
women over the pitch range from bass O 
toll nt sound Intensities midway betwem 
the faintest audible and (liepainfully loud. 
II In found that the sound energy neces¬ 
sary to produce a given loudness la smaller 
the higher the pitch at least within {he 
tnngi examined Different oars agree 
more cltwelv nt these Intensities than at 
the least undlble and no difference Is dr- 
tectlbh between men and women Inter- 
pi station of the results shown them lo be 
to harmony with Pechneris law accord- 
tog to which the difference between the 
sensations due to two lights of the same 
color or two tones of the seme pitch la 
proportional to the ratio of intensities of 
the light* or sounds causing the sensa¬ 
tions Thla simple law holds only at mod 
tod with a ante Intensities Phonomet rlo compari¬ 
son* by a small number of olmervers were 
made at Intensities from very faint to 
very loud It appear* that any one ear varies from 
day to day, but these variation* are most noticeable 
at the e xtrem e* of kitidnere The results taken all 
together strongly suggest that on the average the 
relative aenaltirity of the ear to different mnslial 
notea 1* practically the same whether the sounds are 
loud or faint 

Further Teats of Stellar Radiometers sad 
Meuarements of Planetary Radiation 


of matter for the purpose of Improving the Instru¬ 
ment* and methods used In measuring thermal raffia 
ttoa This bas led to production of Instruments of 
sufficient aenritirity to measure the beat of *t*r» and 
planets The results obtained have opened to astron¬ 
omer* a new Arid of Investigation an the variability of 
atari, etc 

In Scientific Paper No 460 obtainable from the 
Superintendent of Document* Government Printing 
Office, Washington DO at JO cents a copy, Improve¬ 
ment* are described In the thermocouples need for 
measuring the heat from celestial object* and pre¬ 
liminary measurement* are glrem of the beat emitted 
by the plane!* eg Mara, Jupiter Venus, Saturn ate, 
a* the result of beating by solar radiation 

It 1* ahown that tba atmosphere of Mars Is only 
dens* enough to Intercept a portion of the sun a raya 
ao that tba surface of the planet becomes appreciably 
heated and three emanation* may be measured On 
tba other hand Jupiter It so far away that Its atmos¬ 
phere la bested bat wry little by tba sun Thin atmos¬ 
phere la so thick and dense that apparently the spn s 
beat cannot penetrate to the surface of the planet, and 
even If the planet Itarlf gives out beat these raya are 
all trapped by the atmosphere 
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When Light 

Recording and Reproducing Sounds by 




|£==1Y ATTLNTION wan toenred a 
BTMJl the Arid of talking moving pi 
■In ■ tores wholly by phototcrnplili r 
111 ■ cording In 1018 Perhaps the m 
IUJ remddeiutlon which more tha 

- any i ther pr< united me to entc 

thla Held uaa my deal re perwmally to deveki 
a new and uaefal application of the audio 
amplifier—one which I could expect to devela 
largely by my own efforts as distinguish* 
from its application to long distance telephony 
where obviously the Intensive efforts of lain 
corps of < ngineera bucked bv o gigantic bun 
ness organisation, were Indispensable 
Am ther motive was my desire to see f pin 
nogruphU device which would be free of mul 
of the Inherent short comings of the disc 
machine notably the short lengrh ot rec- 
< rd the ncccssltv tor frequent clianiJnxs 
of needles and the belief tliut by means 
(fa pern 11 of light Instead of a steel 
needle It might lie (toiwllik completely to 
escape from the surface scratch which has 
always been inseparable from the exist 
lng types of phonograph 

Early In the opting of 1919 1 filed 
patent applications an the methods which 
I believed would accomplish the alove 
lald-down conditions and began actual re 
search on the various means which might Dr. Let DeFenst, the well- 
be succensfully employed At that time 
I figured that the work Involved should 

require at moot two years—a period one-half as long phonic current 

aa that which has actually been demanded The work current 

has been almost uninterrupted and of the most exacting This telepboc 


I 


ionic current pulses, and varies In strength with tha 
This telephonic currant originates In the first place 


have been photographed only to be thrown away 
The Phenofllm as Us name Implies, la the con 
tine on the same film of picture with voice or I 
photographically recorded 

Standard cinematograph film — - 

Is used The sound record 
occupies a very narrow strip 
of the film shoot three 
thirty seconds Inch wide on 
the margin and does not 
materially reduce the width 
of the picture 
An especially designed 
gas-filled lamp called the 
Pbotlon light. Is Inserted In 
the moving picture camera 
a short distance away from 
the usual objective lens The 
light from this Photic* tube 
panes through an extremely 
narrow silt and falls dlrortlv 
upon one margin of the film 
lIUs margin la screened 
frocq the picture Itself so 
that only the light from the 
Pbotlon falls upon It Tha 
fUm Is driven continuously 
with tn even speed in front 
of this narrow slit but with 
the usual Intermittent step- 
by stop motion In front of 
the picture aperture. 

Now the light In the Pbo¬ 
tlon tube la generated by the 
electric < urrent which Is pass¬ 
ing through the gas enclosed 
therein The Intensity of the 
light depends on the Inton 
slty of tha electric current 
Therefore If a powerful tele¬ 
phonic current Is passed 
through the Photlou the 
light omitted varies exactly 
tn accordance with the 
strengths Mb the telephonic 
current arny Instant This 
light therefore, fluctuates tn 
brightness hundreds of thou¬ 
sands of times a ascend la Phenedha actual 
perfect rhythm wltl^ha tele- seend near* at 


be thrown away the same general purpose This transmitter picks up 

uplles, la the coniblha- the sound waves at distances of five to fifteen feet from 

» with voice or music the source of sound, transforming these sound waves 

Into very weak telephonic currents. The audloo smpll- 

-Her Is then naed to amplify these weak currents 100000 

times to bring thorn up to sufficient strength to Influence 
the Phonon lamp In the camera Without the aodlon 
amplifier the entire arrangement would be utterly tm 
practical hecause of the weakness of the voice currents 
Thus ws have three transformations—first, sound 
waves Into electric telephonic currents then the ampll 
ficntlon of these currents into light waves, and the regis¬ 
tering of there light waves through the narrow slit upon 
the photographic film 

The negative film carrying picture and sound record 
la now developed In the 

usual manner but using a - 

special developer to bring 
out the details of the sound 
record Positive prints are 
made through a special 
printer to give the neces¬ 
sary light valnss to* pic¬ 
tures and acnmd record. 

This positive print Is then 
run through the mofttf 
picture projector mnch l n * 

This Is a standard projec¬ 
tor machine such m to 
found In any moving pic¬ 
ture theater A email at¬ 
tachment Is added to this 
projector which In do wise 
Interferes with Its ordinary 

eludes s smaU + tooandre- *•*■« ««lM»e4 ' 

cut lamp and a highly no- 

stave photo electric cell, the latter betas the invention 
of T W Care Between the lamp and the photoe l ectric 
cell peaces the film aa it travels through the projector 
machine The light from this tne a n dea e sa t lamp to coo- 
centra ted upon a tiny lUt similar tp that above de¬ 
scribed In ths motion picture camera. TfcU light there¬ 
fore ptares through the sound record which has been 
photographed on the Aim, and on Into the ch ambe r 
containing the photo-electric cell The passage of tbf 
sound record acrore this narrow out, the ref ore, eontiroi* 
the intensity of the Hgfct tatllng as** the eanritlre MB- 


Speaks 

Means of Light Intensities 


amount of light failing upon the cell There¬ 
fore, aa the film travels across the silt and 
the light failing upon the cell mods to fluc¬ 
tuate hundreds or thousands ot times par 
second the electrical resistance of the ertl 
to varied In strict accordance therewith. 
Connected to this pboto-atMMe cell to a 
small battery for supplying current, which 
current to therefore controlled by the light 
falling upon, the cell and thereby made ox 
actly to reproduce the original telephonic 
current from the transmitter when the 
mund picture was first recorded This 
new telephonic current, however, to ex 
tremely week, and must be amplified, 
again through a senes of especisUy da 
■dgned audit* amplifiers, until It to In 
creased in power hundreds of thousands 
of times This powerful telephonic cur¬ 
rent then to passed through especially de- 
Hl uned loud reproducers which are located 
behind or alongside of the moving plcture 
screcn upon which the picture Itself to 
being thrown from the projector in this 
way the reproduced sound appears to come 
from the voice of the stwaker or the 
musical tostrumtot whore picture to be¬ 
ing thrown upon the screen 
By the phanofilm process the problem 
t hit latest of synchronism to obviously completely 
solved The photograph of the round and 
of the object are always together on the 
same film and always at the seme relative position* 
thereon If the film breaks It la only necessary to 
Insert a new piece equivalent In length to the part cut 
away, so that the lymhrcmlsm Is never Impaired 
Tbrougliout my work I have had In mind the making 
of the process thoroughly practical and commercial 
Only standard film Is used and the reproducing attach 
meat 1s designed for nuatblng to any standard projector 

Spherical Aberration In Thin Lmmm 
rpHB Images formed by tenses are Imperfect and it 
I to the task of tbs lens designer to compute tana 
systems In which tbs faults In the Image shall Interfere 
aa little aa possible with the uses for which the tens 
to designed The requirements for a telescope objec¬ 
tive are different from those for s microscope objective 
while those tor s camera tens are still different and 
vary according to the particular type of work which It 
to desired to carry out with the lens Lens designing 
to really an englnearing proporittc* In which known 
aclentitle facta are applied 
to the solution of a definite 
problem In const ruction 
(Scientific Paper No <61 
of the Bureau of Standards 
on the Spherical Aberra 
tlon of Thin Lenses, tor 
sale hy the Superintendent 
of Document* Government 

Printing Office. Wash tag- 
ton, O G, It 10 cants a 
copy, to a contribution to 
tbs m eager stock of *n 
glnetring data on the ah-* 
Jsct M tenet*, it p w re nt a 
tbs data with ntogmee to 
spherical abtrtntton for a 
wide range of abapas or 
. .. . - .... tonere tor eaehtwttore «r 

write IbatbriMOri *«* raft-aerie* as art ffitoiy to 
•MMlttanaa r be mat in optleal MNW 

There data hare brtn eal- 



lastruetkne Efrea to tbit pahtoatte tog sslen- 
lattog without gWfWto r tha curvre tor a taieacope 
tens cads from any sort of optkal glees. Thsanaal- 
retottoas are carried through fire erereeon «mkg Of 
optical glass, and tha mriMto aw n p f ii rt l U St tbs 

ntohfng tha reader wftb ffiaeUJ Ware tt «ht HKf to 
which tagare may ba toWWMtto* dfrirt* Mflritfc 














Insect-Eating Insects 

Some Glimpses of the Eternal Struggle for 

By Dr. E. Bads 


Survival 


SSSSSlIPHt which 1 a ii continual battle for exist- 
uncc, 1» fought without regard to rules. 
H The weeds, wlxwo Heeds lire carried by the 

H Mm Htful winds tn the (lower beds, light 
ngulnst the cultivated flowers. They 
struggle toward the llglit, and attempt to 
suppretui the desirable flowering plants. Everywhere In 
this strife of life, the ego, the personal “1 ” flnds er- 
preAHlon. Tlie stronger often fulls the victim of the 
weaker through thoiiRands of artifices and Ingenious 
devices, since mother nature la by no nieans emhamowed 
In finding new menna and ways to arrive at Its desired 
goal In this renpoct she Is the most prolific Inventor, 
she trie* ways which appear harmless enough, but the 
end Is always the same, perpetuation of the sjiecles. 

The obese caterpillar width sedately eats one leaf 
after the other, con hardly be distinguished from the 
surrounding green of the foliage Suddenly It la fright¬ 
ened from Its meal by the appearance of a thread- 
walsted wasp The latter flies shout It a few times, 
until It finally alights near by The caterpillar senses 
danger, and lifts the anterior part of Its body to a posi¬ 
tion of deftnse Nervously the wasp runs about tbs 
leaf, the feeders vibrate, tlie slender abdomen Is Jerked 
up and down Suddenly It lifts Itself, hurls ltaelf upon 
the caterpillar, and grasps It tightly by tlie neck with 
Its strong mandibles. The poison sting Is first placed 
under tlie neck of the defenseless larva, and a second 
sting Is placed near the middle of Its body, and the 
caterpillar and the wasp fall to the ground. The cater¬ 
pillar la not killed by these stings, hut It Is paralysed 
so that It cannot move alsrat freely of Its own accord. 

The purulysed prey Is then carried by the wasp to 
some previously dug cave or cavity, and an egg is then 
deposited on It Wlien the larva hatches from the egg. 
It enters Its Involimtary hint at once Here the fatty 
parts of the caterpillar arc eaten, and when the larva 
la fully grown and Is about to pupate, the vital organa 
are eaten, and the caterpillar dies. 

Other solitary wasps build nests of clay for their 
young. These are usually found under eaves of houses. 
Often more thun one cell la Joined together, and each 
one la filled with a paralysed spider, fly, etc., which are 
eaten alive hy the larva. Through the paralysis, the 
wssp provides its lame with a constant supply of fresh 


incut sufficient to last until they arc ready to pupate. 

The Iclineuuwo flies (wasps) lay their eggs directly 
Into the body of their prey, and often the eggs of other 
Insects are provided with eggs of these wasps. Nearly 
every species of butterfly larvm la preyed upon by 
certain special species of Ichneumon flies. The larger 
species lay only on# egg, of the smaller and smallest 
species, many hundreds of eggs are often deposited in 
me ralerplllar 

Species of all Insect orders fall victims to the rapacity 
of the Ichneumon flWsf The Hr*could* Infest plant lice. 


They deposit an «(■ to the plant Vmas, and attar a 
abort while its abdatpen will have become glossily dis¬ 
tended, end It now forms nothing more than a cavity 
for the wasp which will soon emerge. 

The ground beetles, also, are mighty hunters, and they 
are of considerable gcptomlc importance as daat raye C a 
of Insect pests. Ah exceptionally rapid runners, they 
chase and catch smaller beetles, and their murderoea 
propensities lead then to the destruction of mails, 
centipedes, and others. They are liveliest to the hoars 
of darkne*a v nd r wlMH dunk falls they begin thslr insect 
hunt 8oroe ra»'ahont «B day long, while others remain 
half hidden on the grotmd between the fallen leaves, 
waiting for their 

Tlie tiny lndy-beetles {CocctoeUa) a*d their lame 


five almost entirety upon punt uce and scale Useect 
and therefore deserve the most extensive protection. 
But besides these pests, others are also destroyed, the 
eggs of the potato-beetle being especially relished 

Beneficial, at least to some extent, are the robber- 
flies (AsUi<he) with the families Duyltts, Leptogaster, 
Brax, and Aaltos. The species of Desyills resemble the 
harm less bumble-bees, and thin helps them to crime does 
to their unsuspecting prey. On the other hand, it may 
alno protect them from other inaect-eettng —tmaif. 

In general the robber-flies are strong; add dart 
quickly thnmgh the air. Like birds of pray they halt 
themselves upon other insects, grasping them By tha 
wing with their front legs, and carrying them to soths 
convenient spot where they can suck oat the vital fluid 
to pence. The beak* of many of these robber-flMw are 
so strong that they ran easily penetrate tha skin of 
man, but they do not attack warm-Moodsd animals. 
Their prey consists of all kinds of insects; even tha 
larva of butterflies are sometimes, though Seldom, talMU. 

True dragons of the air are the various m*cfe* «t 
damlag-noedles. Uke birds, they soddaUy halt In raid 
air, hover quietly to the same place, turn quickly about, 
suddenly shoot vertically In tha air, and dart Itwjgr as 
If hurled from a gun, so rapid Is their metis®, fit 
this, thslr restless flight, all animals which they cam 
conquer, are caught from out of the dancing mos¬ 
quito swarms over poods and streams, many an in¬ 
dividual Is suddenly carried away and saten. The 
bee files (true flies) atd their elUee, which vtrit the 
flowers, fall their prey The fluttering butterfly is 
crunched by the cruel mandlbtea, and tha cbmqf, 
heavily armored, beetle Is not safe from attack. , 

All tbs smaller tossed era caught with tbs mandibles, 

tbs larger prey being esaght and hridhy the ftot- Tbas* 

are often ton* to pisccs white the damtagmsedla Je *Hb 
tn flight, or H carries Its posy to souks resting p&Mh 
where it Is munched at leisure. 

The H«» <* ell Insects hi an thslr stages af davefcb- 
■eat, with the «xeat*iou of the tearing pupa stag* la 
toast These animate capeatan lnrioncatvahtsquaatBp 


of ptaat maserUl In thsfr sheet extotm* which to* 

to snton* up to torn *dri>? earing 
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Immunizing Cabbage by Natural Selection 

Bow Nature’s Standard Biological Process Is Adopted and Speeded Up by Man 

By Robert G. SkerreU 


|#a 


*w ecnridsred tha cabbage u 
'fltftw » tb* American dietary? Hav* 
“ J»*r <4 m bow prtmo a part It plays 


P wttt give paw w«n# Ida* of what the rain 
of«H» cropwoatd tosan to American agriculture. 

XoM tfe«* twMfjr )«n ago the cabbage “patched 1 
of Wtooougbl WON widely ravaged by a disease known 
to agrieuJWHato aa “eabbag* yellows" and the taw 
ranged freis B® to 96 par cant la fields constating of 
htghty-tertiJ* Soil* normally peculiarly eulted to cabbage 
cattnra, Tba farmer* and tba State aothorttie* nat¬ 
urally became ranch eoooarosd, and atop* ware taken 
nnder tba toadoraklp of Dr L, R. Junta of the Uni¬ 
versity of Wisnosatn to determine the generis of the 
fnataOy k»d to And waye to eradicate It or to neutralise 
It* knitfnl *ct|vlttaei What baa alnc* followed U a 
Dm example of aetontifle reeearch applied to a rela¬ 
tively lowly prtttam. 

When a cabbage la aflttcted with the yellowa in lta 
mow IggriaelT* form, Hie vegetable loees vigor, be¬ 
come* etmtted. It* toll*** aaanmes a yellow, wilted 
look, and frequently die* long before reaching the 
beading atom The promoting cause of tha dtaeaae la 
a aoll fongu* known to the technlrlat a* Kuxsrlura 

_ » Infected la termed “cabbage 

• tho fnagn* baa been Introduced Into tbe 
■oil, it perriet* Indefinitely, and we are told that ordl- been punned in aereicp- 
sary crop rotation* are of little avail in controlling the Ing cabbages of other 
disease or tn rooting it out Other vegetables may be types so that they would 
planted for a number of years and grow abundantly, be capable of withstand- 
and yet when cabbage* are tried again the baneful lng or resisting tba yet- 
fuagaa dose Its destructive work unchecked. low* emu when grown on 

to J 010 > tba plant pathologist* at the university’s tick aoll Dr Jones end 
agricultural experiment station began investigations bis junior associates have 
having for their goal tbe evolution of control measures, lately reported that 
Tbene tnehided divers methods of treating seed, seed- “These resistant strains 
Itnea, and toll, and embraced likewise the testing of have proved resistant so 
» and fertilisers, but without any mconrag- far as tested In other 


emphasised farther tha good work of Dr. Jones and 
his collaborators. That to to say, there was an avers 
of only 3 per cent of yoUowi among tbe reristant 
Wisconsin Hollanders whereas about 80 per cent of the 
numerdnl at ruin* suffered seriously 
A warm toll en court gat the virulence of Futaritun. 
The eurnmer of 1019 was a hot and dry ana, and dar¬ 
ing that period the relative immunity of the Wlaeonaln 
Hollander cabbage was put to a very severe tret Then, 
even tba most resistant of this strain showed some in¬ 
dications of Infection, In short, un average of 70 per 
cent of nil of the Wisconsin Hollanders was affected; 
bat ae u rule the plants were just moderately diseased, 
and 80 per cent of the crop lived through the season. 
The non resteiant “control*" or commercial Hollanders 
were, without exception, attacked by the yellow*, and 
only one per cent were still alive tit harvest time. 
Today, a strain of tbe Wisconsin Hollander has been 
brought into being which has not only the power of 
resisting Fusarlum to a marked degree 
certain desired physical 
characteristics, snd 
reaches maturity earlier 
than the original stock. 

This strain has descended 


motion of t 
lto In perpetMttog disease-resisting varie- 
tltt or statins originating right on the 
infected OoH Tbit was suggested by the 
fact that even in the “rickest" fields, when 


tutors, profiting by self-developed lm 
inanity, tb* report* carefully selected the 
-.-■ ■-- “ • surviving heads, 



• of tkla p roce dure was 
tbe production of Fnaartam-rerietant cab¬ 
bage*. tot tb* tnk waa by no mean* 



made clearer when if a remembered 
that there are techom m which thit 
comtituta the principal cath crop: and there are auodated m- 
dustrm that itand or fall contingent upon a good cabbage 
harvetl Such u altogether the eat* in exlenuve region of 
ff'ucorum, and a u upon a utuation that arose there, and Ae 
methodi employed for dealing with a, that Mr SberteU wrdet 
here, —The Editor. 



tbe agricultural experiment station off the X 
of Wisconsin has, therefore, a wide field of applicant)*. 
The sped fie varieties developed In Wisconsin would 
presumably not be best suited for growth elsewhere; bet 
the Wisconsin method can be applied in other places for 
the development of varieties milted to local condfttooA 

Hie Loudest Voiced Bird 

W HAT to said to be tbe loudest voiced bird In the 
world to the hell bird, which to found in both 
South America and Africa. The naturalist, Waterto*. 
say* of till* bird, which is also called the Cninpanero, 
"Its song to loud and clear like the note of a bell and 
I* audible at a distance off five kilometer*. No song or 
sound of any other feathered forest dweller n 
much woo (ter a* the ‘tolling’ of tbe C 
single stroke of the bell to heard and tl 

each other at Interval* of about a min_ 

The bell bird la pure white In color and about the 
site of an ordinary pigeon. Its head Is adorned (or 
dtoflgun “ 
horny e 
lifted for a i 
seven centimeters, while tbe 
bird la ringing It to tide 


F OR 1920. M me 104.650 
acre* in the United State* were 
planted m cabbage, and 940.- 
525 tan of the vegetable were bar- 
vetted. At average pneet for the 
year, Ae value of At* crop wa* 
175,000.000 The importance of 


cabbage-growing indiutri » The kind ef cabbage crop that can be raised when the 


States. Our experience give*- 

through further Selection resistant strain* salted to any 

- could be seenred. It to our belief, 

s Industry con be permanently 
of the country, Insofar as tbe 
or yellow* disease is ' 


with tbe troableeome 
fan tea. In other .words, the seed for healthy and 
immune plant! Vbaold be drawn every now and then 

•-■--m.foMtoM raised la Held* Infested with 

Sr m Method, to It seems, It will be 
.. ^ the standards so patiently 

a decade of investigation; and 
.on any derired 



growing to carried c 
. Indiana, O’ ’ ~ “ 

__New Jersey, i 
tbe yellow* hare 
eff these region*. Tbe work ef 


which la connected with tbe 
roof of the mouth which pro¬ 
vide* the resonance which 
enables the bird to produce 
Its singular Iwll-Uko note. 
Every one who hears its re¬ 
markable tone for the first 
lime Is convinced that It 


campanile. It la a curious 
fort that the bird utter* Its 
song only when other voices 
ure silent 


the Advancement of 
Science, Dr Marion New 
Mgin discussed the subject 
of Human Orography First 
Principles and Some Appli¬ 
cations. Geographers are 
agreed. Dr NewMgln said, 
that there Is a definite hu- 
attmtlon has been given to 
the precise way In which man’s ro- 
i environmental conditions differs from that of 
animate. Since man once ran Into a number of specie* 
—or even of genera—it Is obvious that there was once 
a time when there was no distinctively human response, 
wires adaptation led to specific differentiation. Joist aa 
It dore among animal*. Bnt since all tiring men now 
belong to one specie*, It to clear that this time has 
passed. Its pnsuing appears to be associated with tb* 
fact that growing Intelligence meant that the barrier* 
of distribution which limit tbe movements of animate 
ceased to function 

Obviously, this In Its torn might hare meant that 
human evolution had stopped, that man bad ceased to 
be adapted to any particular habitat because fitted tor 
all, were it not that the factors of fixation and Isola¬ 
tion, so Important tn the case of the lower organisms, 
began to act tn a new way With the growth of culti¬ 
vation, communities became fixed to particular areas, 
and If tbe Isolation was sufficient to ensure the neces¬ 
sary continuity and protection during tbe early stages, 
a communal as distinct from any Individual adaptation 
appeared. Tbs second part of Dr Newbigfn’s address 
dealt with application* of them general principles to 
tbe chief foci of ririllsation In Europe and the adjacent 
land*. Thus tbe causes which promoted the origin, 
growth, and decay or modification of the successive 
cultures of tbs gnat river valley*, of tbe Mediterranean 
seaboard, and of the forest belt of Western Europe wen 
. and tbs peculiar * 


to establishing stable communltle* in tbe steppe land* of 
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Carrier Onrent -Telephof||§ 

Guiding Radio ^Telephony over Existing Telegraph, Tekp^&'o^|S^r| 


SBSSfiF 18 * mutter of conuisn kaowMw that 
a single electrical conductor can be made 
to be a pert of two or mure electrical dr- 
cults and function In each circuit dmal- 
tanemuly. It la possible, for example, for 

. . a (Ingle conductor to carry both alternat 

In* and direct current, or two or morn alternating cur¬ 
rent! of different frequency characteristics, diaultane- 
tnudy 

These entrants do not exlat Independently In the con¬ 
ductor, however, and at any Inutant the current Sowtng 
is the nun of all component current*. 

While the current In I lie conductor la the resultant 
of Individual currents It la powlhle to attach to auch 
conductors suitable groups of apparatus «■ that one 
group will respond to the current of one 

characteristic, and the other to that of ,- 

the other characteristic 
Thla fact I* aomewhat analogous to j 
t ran amission by radio at different wave¬ 
lengths The ether which la the medium 
which conveys radio sl*nuls la carrying a 
very great number of Independent com- 
munlcatlona simultaneously, although we 
are able to adjust our radio receivers so 
that we can select signals at me fre- 
qttmey, and, with suOdent frequency sep¬ 
aration, hear nothing thut I* being trans¬ 
mitted at other frequencies 
Bo that, while signals carried by wire 
are tranatultted by cmdurtlun rather than 
by radiation, a conductor may be made 
tbe medium whereby a great number of 
signals hnvtng Individual characterlatlcs 
are carried simultaneously, and each can 
be received by apparatus which Is ad¬ 
justed to select any of the Incoming 
signals 

This phenomenon has found growing 
application In communication systems 
For example, If a group of wire lines be¬ 
tween two points are being used for tele- 
phono communication to their capacity, 
additional communication con be provided 
between these point* either by erecting 
new lines or by making tbe existing cm 
duct on carry additional loud of charac¬ 
teristic! differing suffldently from those 
of the existing load to permit Ita tnde- 
psndvnt reception. The choice between 
tbe two methods becomes a question of 
economic selection 

Similarly, If coramunlcntlm la desired 
between two points already connected by 
lines used for another purpose, such os for 
example, a transmission line for tbe trans¬ 
mission of power, It is possible to utilise 
these lines for telephone communication, 
rather than erect an Independent line tor 
(his purpose. 

The method used to superimpose tele¬ 
phone communication on a tine already In 
use for the tran mission of speech by the 

usual methods, or for tbe t ransmis s io n of _ 

power, lies in generating an alternating Typtal ee 
current of rather high frequency, modu¬ 
lating it In much tbe Mine manner as tbe 
output of a radio transmitter la modulated, and coup¬ 
ling the generator to the Bne At tbe recttvtng mu, 
apparatus Is used which somewhat resembles a radio 
receiver This la also coupled to the line, and tunod 
to the frequency of tbe communication current 
The system of cnmmunlcaticin which results, la known 
ns “Carrier Current Telephony,” a name derived from 
tbe fact that the communication la carried by tbe high 
frequency s ource rather than directly, a* In tbe cm* 
of tbe usual telephone line 
Bine* radUtka 1* almost directly proportional to 
'frequency, end mace the frequencies used fur carrier 
current work are comparatively low, a tine utilised for 
carrier current common leatioo redlatee very Uttle M- 
ergy, end communication Is carried on primarily by 
conduction. 8noh transmission, th er efore. Is fundetMto- 
tatty different from trg as m l stinn by radio. 

Carrier current communication bos advantages over 
wire telephony In addition to the fuadammtat to that 


By B, it Cwnmingi 

Radio RagtaMr of General Electric Company 

it eon be applied to existing lines. For example, it Is 
customary for power companies who maintain long 
transmission lines, to provide for telephone communica¬ 
tion between tbetr various stations and sub-stations, by 
running wing either above or below tbe power lines, 
Bach procedure, while undoubtedly serving its purpose 
to a certain extent, to subject tb failure from a number 
of sources. 

For example, the entire line from one station to tbe 
other must be maintained Intact for communication to 
be maintained. The fact that tbe line Is exposed to 
damage tor s great many miles makes It probable that 
It will be brought dawn by severe wtnd or ball storms, 
putting the telephone service out of commission. The 
fact that It runs this distance also exposes It to the 




re 

ration, tinea tbe sltaraattog *u 
totoet so k*g a* there is astogto , 

or to long as any opening to ton feu to* 
rapnrfto astoctotod with It to fee* to* 
current o mit a ta ri. ^ * 

comfit tel e phony , . wcw 

careful ob s system if toe tee to aam lW ti tt ##* 
either to switches or tg all of 
system becoming serened, unless, gAdtiM# tokffjre 

opened. This provltien ft mttiratffce- 
abte at prints where tbe elnuit Is tototi- 

atafdRPSaus 

If cooununlcatlcn is r equired by tbe two 

such as tbe complete transmission line be¬ 
ing down for n considerable distance, 
straight radio is toe only son solution. 
One of the greatest advantages of carrier 
current telephony, however, Uw to ton 
fact tost it Is not radio aqufpmret and 
the stations are not radio stations and 
that, therefore, it to not ncooeeery to ob¬ 
tain on operating license from toe De¬ 
partment of Qpmmarae and keep an oper¬ 
ator an witch at nil tones. 

Carrier current telephony on power 
line* can beet be Justified when toe system 
is erected. If carrier entrant to need, no 
provision need be made for toe erection 
of telephone lines. Since eoeb provision 
to a matter of considerable cost, partic¬ 
ularly In came where prevhrfon for a tele¬ 
phone tine would wren tbe erection to 
towers several feet higher than would 
otherwise be required, it to tar more eco¬ 
nomical to Install a carrier current soar 
mas lection system. 

Successful teste of carrier current, as a 
means of communication between moving 
street care and the power station on' tbe 
Third Jkrenue Hallway of NSW Tort aty. 
were recently completed. This Is tbe dret 
tons tost a moving trolley car has been 
able to keen In constant eommusKssthm 
with headquarters and marks a new ad¬ 
mit to this new nrispee. 

At the suggestion of tbs Thlyd Avm«e 
Railway, this new Me of carrier carrant 
was tried. retransmitting «*d Meriting 
rat, timgnr to that Med to w radio 

broadcasting station, was ftstaltod to toe 
Brook Avenue subwtstJra to |be Bronx 


basard of becoming crossed wlto Wfeas to the tan* 
miation line to tbe event that one or ntotototjre* 
should fill ' 1 >, (« 

For carrier current telephony otto t rn s s rat sti ra tort,' ’ 
tbe exposure to such failure to topri»ti p> to^tolto >fi^ 

the tgyismtorionUto*tor^ w»^S l l *to^t|^S^M ff v 

such installation a, to that of one or ussr* tMwmt' 
tinmretor sjangfr to lOOO ftot tofitoto ttn'mi gl'. 

and receiving ststtSTTEf ftS mffS mSk 
free, is redaced to s negligible toWtigSb kbto, regW 
pared to the total Itoffth to thereto The reduce* 
ponn of tire cantor aystem also touto*,ta£to*'*R ? 

mi 

tranamltrire tare Tbto Start to Jtot^nrttore, 
Htotoing and toBotptatoto dtotntoototo 
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Bfaktef OH Air Better Thu New 
By Dr. A. Gradeawks 

W HATKVKR the organism produce* by it* normal 
rvaptratlen and per*plr*Hoo. carbonic add and 
water vapor, mixed with mnrbtd germs and the dost 
ral*ed hr a multitude of operations and made all the 
mote affwrive by an often uncomfortable rise in tero- 
peratnre; whatever lndnatrial proceeee* turn out In 
the way of unhygienic duet and bad odor*, all call for 
■ periodical renewal of air Now, what can the "fresh" 
air thrived from inhabttated areas, especially in 
densely populated cities, be expected to yield for ven- 
ttlatlfln paypoaea, filled at It la with similar impurities 
In addition to the dust and smell left by paseere-by 
and vriilenlar trafflet Still, tor want of better, we had 
ao fhf to b* satisfied with this outride air, both In 
openta« our Windows fbr the sake of ventllathe and In 

other prists of view. 

A medical practitioner Uring In Berlin, Dr Albert 
Wolff, ha* davtaad a remarkable new scheme anabltnx 
the air to * closed room, within a minimum of time, 
to be perfectly regenerated, eliminating even the most 
offensive odors, any trace of dust and morbid genua, 
d i sposi n g of shy surplus carbonic add and water 
vapor, aa wen aa towering Its temperature in summer 
and railing It in win tar—all without any supply of 
outritto air. The pr o c ess has now been 
developed to a commercial stage and, but 
fbr economical conditions at present pre¬ 
vailing hi Germany, would long have bean 
tnt operation on a large scale. 

Tfy* process consists of three consecu¬ 
tive stages, the first of which la optional, 
thy remit In tag two compulsory Whenever, 
lit fact, dost of an especially ooarae de¬ 
scription 1» raised In the rooms to be 
vsntflgisd, an bkwmtouatibte mechanical 
■Mat should preferably be Inserted tn 
front of the appamtn*. thus reducing Its 
wear and tsar. This, of «mraa, is quit* 


The oxidising solution U obtained by the action of 
osone on metallic chlorides. The reagent, after escap¬ 
ing from the lower pert of the washing tower, Is auto¬ 
matically regenerated In a continuous cycle, n> as to 
lie used over again. Any pooslhlllty of free oxones 
entering the ventilation air and lhue Irritating the 
organs of respiration la absolutely excluded. The air 
escaping from the top of the noshing tower passes 
through n drop-cntcher and across heaters, enabling Its 
temperature and moisture to he adjusted at will 

The whole of the oxldlsable mutter Is submitted In 
the washing tower to the continuous action or nascent 
oxygen The most offensive odors are totally absorbed 
by the apparatus. Morbid germs from the bmnl cavity, 
according to tests made at the prim-1 pal Berlin hospi¬ 
tals, are annihilated completely The most remarkable 
feature In this connection la that on account of the 
Instantaneous destruction the npisiratua always la 
sterile and never, Ilk* other (liters, becomes * tocos of 
Infection. 

The carbonic arid of the entering air la, by a apodal 
chemical process connected with tlie filling material, 
reduced by degrees, Aa apparatus dealing with about 
800 cubic meters per hour takes up a space of about 
two cubic meters and require* an expenditure of about 
three kilowatt* per hour fnr Its operation, inclusive 
of the cooling effect. 

The very finest dust particle* suspended In th* air 



and on whh h all filters so tar In use bad been without 
any effect can thus he disposed of The process will 
prove estierially tmalunhle In the case of Industrial 
plants the operation of which Is connected with tha 
production of offensive smells. Refrigerating chambera 
will derive great profit from Its use, whlla the air In 
hospitals cun by means of the new process be con¬ 
trolled at will, so an to contain only disinfected air 
and medicine. During the war, use has already been 
made of the process for the aseptic treatment of 
wounds without any dressing In Berlin military hos¬ 
pitals. If economic conditions at present prevailing 
allowed of the exiwnse, It would be possible with ut 
any trace of draught to ventilate hospital wards with 
an Individual atmosphere corresponding to any special 
conditions. 

An additional advantage la that, nhert\er required, 
any valuable material can readily be recovered from 
the air thus treated This possibility lias already been 
made uae of In the chemical Industry 
This German device presents an Interesting develop¬ 
ment In ventilation problems. Heretofore, the usual 
Idea has been to expel foul air and take In fresh— 
or so-called fresh—air from outdoors. There have also 
been devices for producing oxone for the purpose of 
destroying bacteria in the foul nlr, Imt, us pointed 
out, this pungent gas Irritates the lungs. In crowded 
districts the problem of good nlr is a pressing me. 

— Chemical Analysis With the 
Spectroscope 

S EPARATION by ordinary means of 
sufficient quantity of an Impurity to 
determine Its nature Is often a lengthy 
process. With a spectrometer, on tha 
oilier hand, the presence of spectral lines 
characteristic of a given Impurity may be 
detected at once In many cases os little 
ns one part In 100,000 cun be observed 
instantaneously and without error In 
some cases, quantitative determination is 
oven possible, the time required tor the 
disappearance of the line In tlie arc bring 
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What Makes Glue Stick? 

Some Studies of the Roles Played by the Wood and hy the Adhesive 

By Eloite Gerry and T. R. Truax 
Of the «t »If el the Forest Product* Laboratory, Msdisos, Wit. 


DOD, because of itH cellular structure, can 
be glued more cosily than many other 
materials, such ns glass or metals. The 
adhesive Is forced Into the hollow air 
spaces, the cell cavities <ir the pores of the 
wood, where 


realised, the appearance of the penetrated pores at B 
might mislead afig Into thinking that the glue bad 
penetrated directly through- the cell walls from the 
spread surface, Instead of only through entitles, which 
- -* ' ' * ‘ the spread sur- 


becomes firmly nncln 
When a good glue has be¬ 
come set. It Is pueslble to 
shear or tear apart the solid 
wood without breaking the 
glue Joint 

The accompanying pic¬ 
tures of plywood os seen 
under the microscope, illus¬ 
trate the appearance of 
mane veneers glued together 
with the grain of alternate 
piles running at right an 
gtes to each other The 
manner In which the glue 
enters woods with different 
types of structure Is shown 

Tlie material here pre¬ 
sented van obtained in the 
course of Investigations now 
lielog curried on at the 
United States Forest Prod 
ucts Laboratory to deter 
mine the effeet of Mirlotis 
Isolated factors, such as 
wood structure, pressure, 
length of ussembllng period, 
moisture content, and tem¬ 
perature of the wood, upon 
the results secured In gluing 
different species of wood 
with different kinds of 
glues. 

Glues which are commonly 
used ss adhesives for wood 
may be classed as (1) ani¬ 
mal and fish glue. (2) veg 
stable glue, (3) casein glue, 
and (4) Wood albumen glue 
For n comparison of differ 
ent glues aa to manufacture. 


Is Illustrated hy the fourth and fifth views, showing 
Joints of substantially equal strength. On ths other 
hand, air pockets (4, in the first view) or lore* 
lug of the glue out of the joint may materially weaken 
the panel. It la not necessary that the ghm pmetrata 
a tag dlstanoa Into ti 


port No 68 of the National 
Advisory Committee ft>r 
Aeronautics, entitled “Glue* 
Uaod In Airplane Parts," hy 
8 . W Allen and T R Truax 
In all the woods examined 
it was found that the va¬ 
rious nines did not pene¬ 
trate the cell walls hut en 
tered only the exposed 
openings of the cell cavi¬ 
ties. As Is evident In one 
photograph, where two 
pledfee of veneer are glued at 
right angles, the manner In 
which the glue penetrates Is 
chiefly fine to the fltet that 
the veneers were cut In such 
a way that a very slight 
cross grain (ss It appears 
under the microscope) Is 
present This permits the 
trine to penetrate the wood 
through the cell openings 
thus exposed ( 4, In the pho¬ 
tograph) which extend away 
from the spread surface at 
a alight angle If the cross 
grain la pronounced, how- 


er. It 


the v 


and also tends to penult the 




Relatively large cavities, 
such ss those of ths pores 
or vessels of hardwoods, as 


birch, are penetrated with 

when they are not closed by 
tyloses or gums. Hence, fbr 
the most port, when abun¬ 
dant pores are present, the 
longitudinal surfaces of rela¬ 
tively coorse-tsxtured woods 
can be glued very readily 
In Joining end-grain sur¬ 
faces, on the other hand. 
Urge, open pores tend to 
absorb too much glue and 
cause a starved Joint, unless 
special precautions are 
token The evenness of the 
distribution and the abun¬ 
dance of the pores, especially 
on longitudinal surfaces, are 
very significant factors in 

From a standpoint of ths 
number and distribution of 
pores, it Is obvious that with 
the same treatment bass¬ 
wood could be glued mors 
easily than oak, where sur¬ 
faces practically lacking in 
pons, may occur If the 
pores were the only means 
far holding the fine, Span¬ 
ish cedar and Wack walnut 
would be found relatively 
difficult to glue The gen¬ 
eral penetration of the fibers, 
r, In our second view. Is a 
significant factor In such 


Woods having fine texture, 
or a Urge proportion of cells 
with mall cavities, may re¬ 
quire dlttarent treatme n t, 
especially with glues of 
teUtively high viscosity. 
The IHnts of white oak. 


tendon la usually neeeeeary 
la ordtr to florae the flu 
into rite gutter caritea. 
Our fourth and fifth 


outer surface of the panel 

and produce undesirable staining. At Jl,__ 

ture, !«i4fliown the penetration as It appears en the end 

grate. From thU it fat apparent that the diagonal- 

t rati on of the glue may extend some depth helot ___ 
spread surface Were the manner of Its entrance not 


. is A to c la the left new of the 
Provided a continuous film of gtes U 
- a Is obtained, the 


K the strength of the 


afford a ootepaneon or tat 

-mm® 


t penetration is 
e la the joint a 
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SoMomfor Ataftimna 

1*11*001411 *•. 19 of the Bureau of Standard* en- 
V/ tftlod "OoMan for Ahimfnmn" baa recently been 
revised. It win MM4 b» available from tba Superin¬ 
tendent at Document* Government Printing Office, 
Wellington, D. 0„ at B cent* a copy 
Moat of tba metal* commonly used In solders, except 
magnesium, an electro-positive to aluminum, w> that 
tty metal* used In making a soldered Joint of aluminum 
act elecfrotytlcallr In the preaenoe of molature aa pool 
tiro gal tank; pole* accelerating the corrosion of the 
aluminum. Manned am cannot be utilised udvimtage- 
odily earn though It la electro-negative to aluminum 
..a rapidly In the i 


a BWwraspower alectrlc 


of moisture. Therefore, soldered Joints of aluminum 
which are to be expoeed to moisture should be pro¬ 
tected against corrosion by paint or vamlali Various 
compoatttona of atnc-tln and xlnc-ttn-alumlnum solders 
give tile Beat results. 

The tensile strength of a good aluminum solder Is 
about 7000 pounds per square Inch, because those with 
Higher tensile strength usually have such a high tem¬ 
perature of complete liquidation that they are ummlted 


A Draw Bridge Which Slides 
Diagonally 

T HHRR la something decidedly differ¬ 
ent about the draw bridge shown in 
the accompanying Illustration, even 
though it has bean In use for several dec¬ 
ades. Because of the limited space avail 
able, this bridge, which spans the Bronx 
River In New York City, has had to be 
designed along somewhat unorthodox 
line*. It Is mounted on flanged wheels 
which ride on rails laid diagonally to the 
line of the bridge. When the bridge Is to 
be opened for river traffic, the bridge at¬ 
tendant pulls the bridge along lb* diag¬ 
onal rails by mean* of a windlass. Hence 
the bridge moves to a position parallel to, 
but a abort distance Inshore from Its 
usual location by this diagonal movement 

Patting Oat 00 Tank Fires With 
Water 

rpHK application of water In the ex- 
i tlngulshtng of oil tank tires was sue- . 
cessfully demonstrated In Ban Francisco KwfVJL.14 
recently before representative# of various 
oil companies. The demonstrations were 


ter of the tank to separate 
Individual water distributors 
spaced equidistant circumfer¬ 
entially During one of the 
demonstrations 12 lncbea of 
oil or 800 gallons was used In 
the 12-foot tank and allowed 
to bum until the Are was go¬ 
ing strong, the Are being ex 
tlngulsbed in tire seconds «Itb 
25 gallons of water The fire 

was actually out In . 

five seconds, In fact, almost 
Immediately on the applica¬ 
tion of the water curtain which Is produced by the 
water distributors, the latter spreading an unbroken 
"'“"i-* -and above the surface of the 



Experimental fad oil tank eqt 


tern- curtain of water o 


A four-inch water meter Is Installed in the auction 
line leading from a 3000-gallon water storage tank to 



f the way for poasdni 


ton* In weight and 100 feet In over all length. The 
other weighs 140 tone and measures 177 feet over all. 
The work was done la December, and because of the 
heavy lids which runs at times at 7 knot* In the 
Mersey, and also on account of the unsettled weather 
In December, It was accessary to complete the Job of 


i lifted by four slings attached 
to the lower chords of each of the mala 
girders at about the third points, the 
slings consisting of specially flexible wire 
rope, six Indies In drcumforence Rach 
double sling passed around a hardwood 
block on the under side of the bottom 
chord. 

When lifted, the overhanging portions 
beyond the slings were, of co u r s e , sub¬ 
jected to complete reversals of strass, 
tension members becoming compression 
members. The diagonal tension bars in 
the ovcrhungtng portions were relieved of 
c«impressive stress by means of slings 
passing from the upper panel point to the 
oppoelte lower panel points In the oppo¬ 
site direction to the tension bars In those 
panels. 

In the work of removal, the 200-ton 
crane was towed up to poedtton alongside 
the landing stage, the Jib was slewed 
around over the bridge to be lifted, and 
the lifting hooks made fast to the slings 
In five minutes the 


given naar one of the munldpal Ore en¬ 
gine houses, where a tank 20 feet In diameter and 4 
feet high, and a tank 12 feet In diameter and 4 feet 
high, were Installed, both tanka being cismrcted with 
a ctttrifugal pump haring n capacity of 500 gallons of 
water per minute at a discharge head of 100 pounds 
per square Inch. The pump was directly connected to 


the pump and a pressure gage, as well as a quick 
opening valve Installed In the discharge line near the 
pump. For the purpose of regulating the water cur¬ 
tain, as well as being necessary to block off the lino 
not In use, a screw stem gate valve was installed In 
each line to each Individual tank, and a pressure gage 
connection was placed In each 



line near the tanks. 

Tills Installation gives suf¬ 
ficient flexibility to regulate 
to a nicety the water curtain 
desired, in addition to being 
able lo take readings on wa¬ 
ter consumed, pressures de¬ 
veloped friction bead loss hi 

The water distributor Is the 
Invention of a San Francisco 
flreniun by the name of 
Murray 

A Crane Which Removed 
a 150-Ton Bridge 
Intact 

O UR Illustration shows 
bow a large floating 
crane, because of Its groat 
lifting power, may effect un¬ 
der certain condition* a con¬ 
siderable economy In time and 
labor In this case a new 
2(IO-ton floating crane was 
brought Into service In con¬ 
nection with the recon it ruc¬ 
tion of the landing stage at 
New Brighton near Liverpool 
As part of the work, It was 
necessary to remove the two 
Steel passenger foot-bridges, 
leading from the and of tbs 
ferry pier to the floating land- 
lag stags. One of these is m 


bridge had cleared Its bearing* on the 
pier The Jib with Its load was then slewed round and 
the bridge deposited on (be deck of the crane pontoon. 
The crane wa* towed some two miles and moored to 
the river wall Just south of the Heacombe Ferry, where 
the bridge was lowered on to timber grillages pre¬ 
pared to receive It The work of removing the two 
bridges, transferring them two miles to their tan- 
pnrary resting place, bringing them back, and putting 
them In position again, was done without any mishap. 

Auxiliary Condensers and Loading Coil 

A FOURTH circular In the series of descriptions of 
very simple radio receiving outfits prepared by tba 
Bureau of Htandards has Just been Issued. This Is 
Circular No 187 entitled, “Auxiliary Condenser# and 
Loading Coil Used with Simple Homemade Radio Re¬ 
ceiving Outfits," and can ba obtained from the Govern¬ 
ment Printing Office at 0 cents a copy 
Circulars 120 and 121 described a single-circuit re¬ 
ceiving set and a two-dreult set, respectively. The 
operation of either set con be Imiiroved by the use of a 
eery simple and cheap condenser connected across the 
telephone receivers and a similar one connected In 
series with the antenna Longer waves can be re¬ 
ceived by the use of a very simple type of lending coll 
which Is particularly useful In connection with the 
single-circuit receiving set 
The auxiliary condenser, which Is used In series with 
the antenna and the loading coll may also be need 
when the crystal detector Is replaced by an electron 
tube detector unit (as described la CHrrulsr No. 133), 
or whoa an amplifier (to be descri be d in a later cir¬ 
cular) la added to the receiving set 
The condenser used In series with the antenna makes 
It convenient to tune to wave lengths lew than 300 
meters. The condenser used across the telephone re¬ 
ceivers Increases the Intensity of signals which an 
merited from some radio stations. The loading eoU 
enable* the equipment to respond to warn lengths thorn 
000 meters, up to about 8000 meters. Time signals from 
high power stations can thus be received. 
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Concrete in the Making 

Ingenious Production Methods Evolved in the Portland Cement Industry 

By Goorge S. Eaton 


r CNTAINH of rock, la effect mut be 
pondered yearly la the Portland cement 
plant* of the toantry before the carefully 
—rtloaed raw mis can be put through 
taming kilns w here It I* Iromed Into 
1 clinker Thin glass-hard material In turn 
1m pulvulsed to produce Portland cement And since 
the NulwtuncvM that must be reduced In eucli <tuantltlea 
lo the linen to* of flour ure xolld roek and harder 
clinker xpeclul equipment with niant novel feature* 
linn liecn d( vtl< tied tr do the work etcnmilcally and 
rapidly Huge plunt* hi lining math Ingeolou* macfaln 
ery now aupplv this Imslc building material for use In 
all aorta of lomrete mint tun* uni tmteiaent* 

Without two great Intentl< ni the Portland cement 
industry could not Imte uttulncd Ita preoent tk relop- 
meet One of these ttu* the nrtorv kiln which ha* 
entirely ictlucid tin del dime type* of ktlna In till* 
counln Although greedy fur coal the rotary kiln l« 
low In luboi i *4 and whut Is of greater Importance 
maken pndmtlon on a mummuth wale feaalhle In 
stead if n want hundred huncl* u day from the Uii 
Itrowd cunllnuiUH dome kiln tin modern rotary can 
tarn out a tliouxund bam In 01 some live earloada. 
Coincident with this development In kilns and of 


Ing mill Antene who Is familiar with an old time 
plant with Itu forty or fifty mill plckirs busy with their 
ImmmerH shut pining the bun mimes ume used In 
grinding underlain will aeliult that present day output* 
would not be prurtlcnble without tlie highly developed 
Iron or steel grinding uiumratu* of today And the 
development In either of these two mechanical fields 
alone wonlel have been Insufficient—tbelr correlation 


was esHtmllnl 

The huge rotary kilns found today In the cement 
plants of the country make moat unusual furnace* If 
one of the largest could lie set on «nd It would be as tall 
u* a 20-slory building It la more than big enough for 
a touring enr It pass thriugli It la heavier than four 
standard pnllman curs Several of these steel monsters 
slowly revolving side liv sIUb In u great kiln room with 
m-feait tongue* of flame roaring within them and white- 
hot balls i f elinker dropping from tliclr mouth* create 
un ImpieHsI a of power and relentless pun*** that la 
unfbrgetable 

The ruw mlv umaiming of pr»|ierly proportioned and 
finely powdered Ingredient* enters the upper end of 
the kiln As this slowly turns a revolution every 
minute and a half or two minute*. the powder U car¬ 
ried up the sides before It tumbles down and fi rward 
due to the kiln* alight Inclination to the horizontal. 
\ny moisture in the raw mix Is soon driven off and as 
the material grows hotter and hotter the lime carbonate 
lieglns to glee up It* curtxn dioxide Ttv the time the 
temperature reaches 10.10 degree-* I ahrenheit a third 
of the original weight of the mixture ha* gone np the 




white other* tead Tb* blast of coal teat I* Shat odf 
to afford a clear sight, bat tbf kiln U allowed to ryroire 
la order to promt the cUakere sticking to tb* Main#. 



OllBker is an interesting material in Itsstf. 9 te 
formed by tb* physical and (JtomtoW Union of dm 
particles of raw maurials brought Into dew mb*** at 
the very Ugh kiln temperature, which, berwrvar, la ktUI 
below the true fusion point It contests of dark odend 
place*, roughly spherical, ranging fay dlamstar from o^e* 
quarter of an lack or tee* to a* much as two Incites. 
Been though the raw mixture tnctudsa tend) materials 
as clay or marl, tha resulting cllaktr 1* glass-hard and 
difficult to pulverise It 1* a totally new material. 

Then there la the matter of enter Although cffnksr 
Is utmost black, the cement mad* by grinding It finely 
I* grey In color The only addition to the clinker is 
about S per cent of gypsum which has Uttte effect In 
coloring the cement The latter* much lighter color 
la due to the difference In the absorption end reflection 
of light hy the clinker before and after pulverising 
Powdered materials often exhibit some such change In 


White clinker needs tnly to be ground to become 
cement, wblrh Is a substance that jtekgtMO solidify 
Into a permanently rigid mass npflgnpe addition of 
water, clinker Itself is Inert and can be exposed to the 
element* for months without deterioration Frequently 
It I* sprinkled with water while oootlng *' 

nary before sny « 


stack as carbon dioxide alone If * pure Hm ee fo n e were 
being used without the doyev elements added, the teas 
from this source would be 44 per caat 
Now the material begins to get really hot. With good 
cause Near tb* lower and of the kiln tbs flames attain 
a temperature of from SHOO to 3000 degree* Fahrenheit 
—a heat great enough to melt the steal shell of the kite 
If It were not for the protection of the firebrick lining 
At this temperature, the material* ore at the point of 
lnclpimt fusion and In their finely powdered state, 
react ibmuliallv to form the clinker that la later 
ground Into Portland cement 
The fuel employed to produce this extreme tempera¬ 
ture I* usually powdered coal Itself the result of pul 
verislnff opera tlan* Ilk* those to which the raw mate¬ 
rial* are subjected Coal so finely ground burns almost 
like a gas flame MllUnos of tons of pulverised coal are 
consumed every year In the kiln* of the cement min*, 
(treat quantities of fate oil and natural gas are eteo 


principle of pounding the material between some form 
of hammer and another metal moss But the hammer 
may be • steel ball 

for example, a charge of several ton* of steal or 
chilled Iron Call* hammers the reck fragment Into bit* 
In the ball mill often used in the first stage of grinding 
rock or clinker This mill le * bortaantal steel cylinder 
six to eight test In diameter and four to atx feet long 
It make* a revolution every two and a half aeoonds 
about Its bortaantal axle The bells used are of two 
sloes, the larger are fire inch** in diameter and weigh 
about 19 pound* each. In use, these ball* rapidly wear 
away, *o that from time to lime the worn one* moat 
be repUotd by new bells. 

As the cylindrical mill rotates, the bells are serried 
up the ascending side only to be thrown oat and down 
to the bottom again The principal grinding action la 
aald to He In the sharp blow* delivered by the falMng 
balls a* they strike the particle* caught between them 


Control of the burning Is a _ 

In cement manufacture The visitor at a n 
will notice standing near the flame end of the Wht a 
workman who from time to time hold* np t pelr of 
goggles und peer* Into the great cv Under Protected hy 
these colored glasses, he Is looking Into s veritable 
Inferno of heat noting tlm appearance of the cHaker os 
It tumbles over and over on Its stew advance toward 
the outlet t rom this Inspection with the aid Of the 
more precise Information furnished by recoMtag pyrom¬ 
eter* and draft gage* set near the exit from tb* Win 
to the stack tb* burner 1s able properly to control the 
cltnkertng action by van big the amount of coal btym 
la and the rate of rotation of the Win. 

Occasionally rings of dtaker form some distance bask 
from the lower end. materially cutting down tiw effec¬ 
tive diameter of tb* kite and actually d-" 

flow through It to a conffdentbte «— 
mav become three feet thick and e 
10 to IS Inches from tha lining “ 
hand tool* necessitate* stopping tne ua ana m 
cool down, with th* certainty of a teas tb fate 
and the possibility that too rapid cooHng Wffl 
the shrinking firebrick ltntng to creck- tfe te* 
this large operetta* tees, some lngsateM »0gw i 
th* plan of shooting a botch out of the ring, « 
it to collapse. 

Bbotguns hanffitag g charge of «■* mm oC load agb * 
employed because of th* balk of th* ring, JtejM fire 

1* essential, so that right w ‘ - — 

order oat they wW no* here 


* a* riff* ***** 

UOTSne 

















'ixm 'wmmi - &» **>*&, tt p***t* out through 
*****«'•**«« that la UtaM to tbe sUei Uniat 
mm.** ***** With ths Aid. Tba portlets* leaving 
^f’jj^twq|rrtww ;i<nty are ■boat' tbe else of medtum- 

*wLf folB3£» often wed tor grinding ere known 
&» t|MM, swtastog banner* deliver 
^bid**th*t break up the material*, flail other even 


ttO** v to*tleul*r kind at centrifugal mill a single 
dett ft® Ja t a i pwi M on a vertical abaft attached to a 
ixriMr tt a maveraal Joint The roll I* rapidly rotated, 
and iwfog* <rnt aa U revolve* tmtll it bear* against the 
toner tec* of a eteel ring or circular die with treat 
force. < B» pteoss of rock eaoabt between the two ere 
errand s$t What ttne enough, tfaeee particle* are 
racked Op and towed through enclosing scrota* by 
fas* eat over the roll Such a mlU 1 * an efficient 
pulnttor. 1 

Steal esrUndet* » feet or more to length are very 


HIM. Tfcjeae are filled about half full with flint pebble*, 
or more commoniy Once the war, with steel ball* and 
■dim*, the Utter are email cylinder* about an Inch 
long by a half Inch through. Such mill* are known a* 
tube main 

Almost any operation In the long manufacturing 
pruotaa oentribatea something unumal For example, 
consider tba rack* of cement seen on practically anv 
construction Job. Very pro¬ 
saic to appearance, certainly 
•—yet thorn sacks were se¬ 
curely tied with steel wire 
before they were filled with 
cement This operation of 
filling a fastened container 
Is performed many million* 
of time* a month, tor to 1922 
ff trynwfa Dortland cement to 
All over 4.16,000.000 of them 
was produced to this coun¬ 
fry 

lee* than 30 year* ago the 
tIBng of doth or paper 
rack* with cement was still 
a slow, back-breaking opera¬ 
tion. dement waa stored In 
bins and workmen filled the 
rack* with shovel*. As every 
leek had to contain M 
panda, It was necessary to 
atop and weigh aach pack¬ 
age before It was tied, add¬ 
ing materials as needed to 
brlpg It to the standard 

*Today the fitting is done Btoh the protimhury. 
by machine*, and thwe ma¬ 
chinal have brought with 
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than this typa of age* that 
la tiadtoton U JgJWed. j 
The rack la provldM with n 
seif-cloatog valve in the bot¬ 
tom through which cement 
flows to, aided by an *Ub- 
orate mechanism. 

When tile requisite 04 
pounds of cement have bean 
put into the bag, the flow 
<• cut off by meana pt a 
scale, automatic to opera¬ 
tion. The full nek then 
drops to a moving bait that 
carries it om to the aright 
ear By this method a crew 
of four men can All and load 
8000 racks a day against aa 
output of 1000 under the oM 
hand-labor method*. 

The valve Itself la made 
when the cloth sack Is sewed 
up, by folding over ooa bot¬ 
tom comer before a seam Is 
run along the bottom and up 
one side of a doubled strip 
of cloth. When the sack Is 
now turned right side out 

this flap valve forma an In - 

let through which cement Cement clinker 
can flow The sack Is hung hardens on sddll 
cm the filling tnucblne up- to aa ala 

side down with an Inch tube 




4 the teal grindings at the dlnker and the cent 
other, ef which this drawing shows a typical « 
the awchsnism 


is aa inert substance, but when ground into cement It soon 
Ion of water. The grinding brings it down from the sis* shewn, 
tost Impalpable powder that will pass throagh silk doth 

at 117 plants to 27 autos 
located In all sections of the 
country 

The roinUnatliins of ma¬ 
terials commonly burned 
together In manufacturing 
cement are limestone with 
clay or shale, limestone with 
blast furnace slag, cement 
ruck with limestone, and 
marl with clay. In each 
case, the principal constitu¬ 
ent is named first 
Cement rock Is a stone, 
found principally In Pennsyl¬ 
vania, that combines the 
necessary elements In ap¬ 
proximately tlwt correct pro¬ 
portions. Hurl, in the sense 
meant here. Is s granular, 
loose deposit of limestone 
found In the basin of an 
existing or extinct lake The 
blast furnace alag referred 
to la especially prepared for 
cement manufacture by 
granulation while molten 
Two general proceases of 
manufacture have been de¬ 
veloped, the dry and the 
valve, wet. These vary In methods hut not In principle. 



Once filled and righted, tbs 
rack Is proof against leak¬ 
age, since the weight of the 
cement hold* the flap valve 

closed. 

In the raw materials from 
which Portland cement 1* 
made tbe major constituents 
—lime, silica and alumina— 
must be present to the right 
proportions. Also they must 
he unaccompsnlsd by Injur) 
ous amounts of othsr Ingre¬ 
dient*. Proximity to center* 
of population Is desirable, aa 
freight charges mount up 
rapidly upon such a heavy, 
low - priced commodity a* 
cement; This means that 
usable deposit* suitably lo¬ 
cated for economical manu¬ 
facture are comparatively 
rare. Vet tbe raw materials 
themselves are a small part 

factor*, as It 1* the great 
amount of machinery, the 
fuel for burning the dlnker 
and the power needed to op¬ 
erate tbe atlHe that are tbs 
Important factor*. Instyaar 
Portland c e m en t w*e wed* 


In the dry process, rock Is crushed to a two-inch also 
by passing the pieces from the quarry through some 
sort of a primury crusher, followed by a battery of 
smaller ones. Materials are next dried, and then go 
to the grinding mills tor pulverising before they are 
burned. 

Blurry Is the term applied to tbe raw mix In the wet 
process, used where marl Is an Ingredient and in some 
Instance* with limestone Instead. Knough water Is 
added to the materials so that they can be ground into 
tbe soupy mixture called slurry TViia Is often reduced 
to an even finer slate than Is the case to the dry 
process. In order to secure a uniform mixture, harrows 
much similar to those used on the form, hut With 
snormnus teeth, may be dragged around to the tanka 
Into which the clay Is dumped from storage before It 
la added to the other material. Giant paddle* revolv¬ 
ing In tbe slurry tanks prevent settlement of the par¬ 
ticles and compressed nlr blown In at the bottom bubbles 
up through the mixture, keeping It continually agitated 
Tbe Blurry I* pumped like water Into toed tanks, from 
which It passe* to the Ulna. 

Careful mrihoda of control to manufacturing rement 
have of course been worked out by tbe cement plant 
chemical and physical laboratories, as the product la 
sold to conform to the specification* adopted by the 
American Society for Testing Materials, and tbe United 
flutes Government 

Among the many unusual pieces of apparatus retied 
upon to testing cement, none Is of greater Interest than 
tba 300-mssh store One of the requlrsmenU to font 
(Continued on pays JfS) 
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Where the Temperature Is 434 Degrees Below Zero 

The Work of the Bureau of Standards in Liquefying and Freezing Hydrogen, Lightest of Gases 

By S. R. Wmten 

The e*y#te 
abated u 


S1HR IiOWKST temperature ever recorded 
in Washington, D 0, and possibly the 
I coldest degree yet attained In the United 
| States, was achieved recently when Dr. 
<' W Kunolt of the I.ow Temperatures 
f of the llureau of Standards, 


of manufacture, notably among tliese obstacles bsbtg 
""-.... of ®*ggdht«eo The slightest trace of 


nlr In the latter a 


it out solid air In the * 


when the hydro¬ 
per cent purity, according to 
the conventional msthoda of gne analysis. The absence of 


i commonly accepted : 
only 211 degrees above absolute aero, which 
Is 400 degreea Fahrenheit Liquid hydro¬ 
gen was manufactured at a tenqierature 
of 421 degrees Fahrenheit, the fluid then 
being easily transformed Into flakes re¬ 
sembling mow or Ice. 

Hydrogen—a gaseous element that is 
colorless, tasteless, odorless, and the light 
eat known substance—has heretofore been 
converted Into a liquid and n solid About 
a quarter of a century ago Sir James 
Dewar, a noted RngHsh physicist who 
died on March 27. 1028, first produced 
liquid hydrogen, and two yearn later he 
realised tlie production of solid hydrogen 
Dr C W Kanolt and his co-laborers at 
the Low Temperatures Laboratory of the 
Bureeu of Standards, however, are prob¬ 
ably the first scientists to achieve the dis¬ 
tinction of devising a method whereby 
both liquid and solid hydrogrti may be 
* ‘ d In quantity pro- 


I AS a standard agaaut which to compare the f reeling pornlcf hydrogen. II 
/A around which Mr Winten' story revokes, the following tempera- 1 

lures may be borne m mtnd 


Mercury freezes at 

38 below 

i Coldest weather ever observed in U S 

61 below 

Coldest weather oOservod m world 

90 below 

Alcohol freezes at 

142 below 

Oxygen liquefies at 

297 below 

Nitrogen liquefies at 

319 below | 

Nitrogen freezes at 

347 below 

Oxygen freezes at 

360 below 

Hydrogen liquefies at 

421 below 

Hydrogen freezes at 

Absolute zero, at which matter may 

434 below 

cease to exist 

459 b«W 

Thete temperature s, like thou m Mr Wmten' 

text, are m the familiar 

Fahrenheit tcale, rather than the Centigrade that u ordmanly used m 

| scientific work — The EDITOR. 

- 1 


Unrle 8atn Is tackling the production of 
liquid hydrogen with a two-fold object In view First, 
gaseous hydrogen lends Itself to the attainment of 
extremely low temperature*, and by extensive expert 
meets the llureeu of Standard* contemplates that this 
operation will be established on n practical basis Sec¬ 
ond, these Investigations have for their purpose the 
solution of difficulties arising from the methods of 
manufacture, thereby facilitating the in¬ 
stallation and operation of hydrogen llque- 
fler* In Oinomment and university lab¬ 
oratories. A relatively small quantity of 
liquid hydrogen was first manufactured 
at the Hureau of Standards several years 
bgo by T B Ford, then a member of the 
staff of the Low Temperatures Laboratory 
He employed old and extremely trouble¬ 
some machinery Recent experiments, bow 
ever, have been negotiated through the 
use of newly Installed apparatus, and two 
liters of liquid hydrogen can be produced 
hourly without experiencing much dlffi 
culty from the clogging of the nm< hlnery 

The method of converting gaseous hy 
drogen Into a Uqnld state is somewhat 
analogous to the process of manufacturing 
liquid nlr, Briefly told, thin method cun 
state of, first. In compressing the ulr to 
a high state of compression, approximately 
900 atmospheres, or the aiqdlcatlon Of 
8000 pounds of pressure to the square 
Inch. The resultant heat Is displaced and 
the air la partly purified It Is then 
preferably, but not necessarily, pre-cooled 
to a point of a tew degreea below ordinary 
or room temperature The air Is sub¬ 
sequently given passage through a beat 
tnterchanger and permitted to expand to 
atmospheric pressure through s valve 
The expanded air Is allowed to pass back 
over the heat InterchaMer as a means of 
cooling the Incoming Ham pressed air Thus 
a negligible quantity of cold Is squandered. 

The apparatus cools until a portion of the 
air la transformed into a fluid. 

Hydrogen la liquefied In a similar 
manner, save In one essenti ‘ 
of beginning the process of manufacture while the 
gaseous hydrogtn Is at room temperature, the — 
pr es et d gas la first cooled 


extremely sensitive apparatus for milking determinations 
of the purity of gases Is respon*lble for this condition 
Nitrogen Is the ohjectlmnble Impurity In hydrogen 
Thanks, however, to a process developed at the Fixation 
Nitrogen Laboratory of the United States Department 
of Agriculture, It Is possible to analyse gaseous hydro¬ 
gen at the different stages of Us prodnetlon and use 



It sf the Bureau sf Standards at tbs hydrant ttensdsw , 
Is preducteg ttquld kydrsna regularly, Si qaaktMte- 

_„_____For Its own 

needs the Bureau of Standards Is manufacturing hydro* 
gen by tbs eloetrolyttcal method. TMi gaseous* sat 
*taqce is collected In a holder, ccntatotog oil tutted 
of water, and is e o m p re tee d teto cylinders for storage. 
Aa the hydrogen cAnee front the gteafhtar It dentate* 
approximately one-hundredth of l per cent attropte, . 


tethe 
be re¬ 
moved by common drying agtets; and. In fact, the 
presence of a trace of water does not Involve a series* 
difficulty The use of a device for want¬ 
ing the expansion valve In the removal of 
a plug of frown air, In tbs event of dag- 
fine, was temporarily attempted, bat to 
recent operation* this auxiliary unit, has 
been discarded for the time being. 

Liquid hydrogen ie the Ughteet fluid 
known. The figure of speech, “light as 
a cork," la thrown Into discard, whan 
compared with the weight of hydrogen to 
a liquid state. A cork, for Instance, sinks 
to liquid hydrogen because it I* throe or 
four times as dens* as this fluid. A con¬ 
tainer of liquid hydrogen Is so light that 
one cannot easily detect the presence of it 
Is a vessel by any additional weight Im 
posed, its viscosity is exceedingly low— 
about one-ninetieth of that of water Hy¬ 
drogen to a fluid state, like liquid air, 
may he preserved for 24 to 48 hours by 
means of vacuum-walled containers. The 
latter are barriers to the entrance of heat 
from Immediate surrounding* Pressure 
alone, however, will not preserve either 
hydrogen or air to a fluid state. 

Once gaseous hydrogen has resolved 
itself Intd a liquid, the transformation to 
a solid is only a single step and one relatively easy of 
accomplishment The fluid la reduced to a lower tem¬ 
perature—approximately eleven degrees on the ther¬ 
mometer scale—hy rapid evaporation of the liquid to 
a partial vacuum Solid hydrogen bears similarity to 
flake* of mow and Ice and they are extremely light 
It Is difficult. If not well-nigh Impossible, to preserve 
hydrogen to a solid form for any duration 
of time. For example. Doctor Kanolt was 
unable to carry n specimen from the lab¬ 
oratory for a distance of four or flvo 
mile* before the flaky substance melted. 
However, according to the method being 
employed, It can be manufactured fairly 
rapidly and dependably to quantities de¬ 
sired Solid hydrogen is the lightest solid 
known. It being one-third lighter than 
cork 

Sir James Dewar, Inventor of the well- 
known vessel that bears his name, and the 
first person to the world to produce liquid 
hydrogen to s sufficient quantity to be 
positive of his achievement, recently died 
at his home to England. Fortunate, Is 
If not that the efforts of his r esea r ch 
should be continued without interruption 
and attain fun fnrttit* at the Bureau of 
Standards of the United States Depart¬ 
ment of Commerce 1 The Dewar vessel Is 
essential to the process of manufacturing 
both liquid and solid hydrogte. The first 
hydrogen plated «n exhibit to the 
1 State* was that dteplayed bf Pro- 
rwsr at the SL Louts Rgposttton 

Subsequently, Oovereatet if** 

_educational tearitotlone have 

-spMteodicatta manufactured the rate fluM, 
notably to the tabwhterite of Kareer- 
Ottos* at LayttofoHethtelcade, the 
—"* * Ateetere? —■ 

It mu te 9 8w*Wf»» 
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aw, s e teflj rt tat * « #♦ hu4»* J 
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Wfcaa the Packer Tania Inventor 

A MONG the ancient proverb* there la one that tells 
ns something about the advisability of cutting one’s 
garment to lit cne'a cloth Presumably the original 
author of this bit of sage advice did not know anything 
about packing merchandise fur shipment. If he had, 
and If be bad had before him the examples of how to 
perform this difficult task which we see at the tup of 
this pagg, be might have modeled hla proverb a little 
differently, making it have reference to the extreme 
adrimblllty of building the box to fit the contents. 

All of US, presumably, can make a fairly presentable 
Job of wrapping a bundle-just so long os the bundle 
preserves the shape known to the mathematician ns a 
parallelepiped When the square comers make way to 
round ones or even to projection!, and when the Hat 
aides give place to eccentricity of outline, the difficulty 
of draping the article in paper and airing !h \nutty In¬ 
creased. And when. Instead of paper and string, It 
must bs draped In a wooden box that will stand up 
against all the rigors of ocean freight shipment, the 
shipping clerk has a problem on his hands that calls 
tor no Uttle expenditure of gray matter 
One Une of attack consists In the use of boxes or 
crates with Internal partitions or compartments. High 
voltage porcelain Insulators are an example of the sort 
of merchandise requiring such treatment as this from 
the packer. They are of awkward shape to begin with, 
and breakable In the bargain Instead of trying to 
make a box that will hold ime of them, they are piled 
up, alx high. In a long and narrow crate, ns lllnsfraled. 
With all tha protecting parts of this crate. Internal and 
external, In place and properly secured, the insulators 
are an flxed tor a trip to any part of the world 
Winn we come to peek objects of curious shape*, the 
most natural thing to do, coca we have visual!***] the 
problem that they present, would doubtless be to employ 
a specially shaped box that shall more or less conform 
to their outline. Bat if we do this without further 
thought We shall get our- 
selvaa in trouble. Ocean 
frrigbt rates dkptod upon 
•pace occupied as wwll as 
upon walght i and If we turn 
over tq toe steamship a tot 
of oddly shaped containers 
that cannot be aeonomieany 
Stowed a war. we Shan have 


land la Indeed a problem tor the pecker When he 
asaembles six of them In the fHHlilun shown, however, 
with proiter packing to hold them In their crate with 
oat slipping, the difficulties of making n square package 
out of a tattering circular rate disappear Immediately 
BImple as all these boxes are when we hare once seen 
them, their simplicity Is really nitit h like that of the 
egg trick that helped to make Columbus famous, and 
their development required no Uttle exercise of the In¬ 
ventive faculty 

Marking Laundry by Machine 

T IIE mechanical marking room of one of San Fran¬ 
cisco’s large laundries, espt*hilly designed uml In 
stalled, Is the most mcchanicul marking room In the 
world Tills Is becuose It lias s|>etlull\ designed con 
veyors which convey the bundles to the operator, and 
also conveyors which convey the goods from the opera 
tor to the classification room 
The bundles arc opened bv the operator shown In 
our photograph at A He stands nt the desk at the end 
of one of the ronveynrs, wlilrh delivers the bundles to 
him III* duty Is to break the bundle, write the mark 
od the list, and keep a record of all marks given out, 
so as to prevent duplicate marks The laundry list Is 
then put back In the bundle, and tlte bundle placed on 
the conveyor ns shown at 0, (lie bundles being con¬ 
veyed toward the markers In the Ismllis, giving the 
marker* tin even dlslribnllon of work 
The conveyor B, Is provided with a speclnl device 
shown ut K Hnd called e limit switch, which provides 
an automatic method of stopping and starling the cm 
veyur When the hnntlle of < lollies on the conveyor 
travels to a lsilnt where It comes In contact with the 
limit switch, H, the electric motor that drives the 
conveyor Is automatically stopped, and as soon as the 
marker removes the bundle that Is In contact with this 
switch, the motor automatically starts up and drives 
the conveyor until another bundle comes In contact 


our fwSght bin* to toort 

offo Wttotthatto*, it la 

poeaibW to afatptrlek article* 
to t pm bcusee. If we but 
tortfl. titom.o* «od» gbape , 


with the limit switch when the conveyor will again 
be stopped 

The following shows the steps through which the 
clothes are carried In this mechanical marking room 
The murker In the booth removea a bundle ot clothe* 
from the traveling conveyor and pat* It In her work 
box, Itnds the laundry list whlih has the mark thereon, 
and sets the mark on her machine This machine has * 
keyboard like an adding machine Ar typewriter The 
murker picks up the llrst article an the top of the 
bundle with the right hnnd and -count*” It with the 
left hand If it la a shirt the marker press re on the 
shirt key tin the counting dpvice, shown at B, mark* 
the shirt and throws same to the take-off conveyor 
on Iter right, which Is shown at 00, this conveyor 
delivering the goods to the clasaincatlon room, from 
which I»lnt the goods are delivered to the washing 
ntai bines. 

When the marker finishes counting und marking the 
bundle in tlte ntunner Just tie* rlbed, she luys the 
laundry list on the table of the counting device and 
lifts the tattle of Ihe counting device to contact with 
the type and the count Is transferred from tlte machine 
to the laundry list This counting device adds tip the 
nunther of each article, something like the ordinary 
adding machine, relieving the murker of this work 

All articles In the bundle are handled In tills manner, 
with the exception of ihe knit goods, table linen and 
durk colored goods, on width on Ink mark will not 
hold, or which It Is not desirable to mark with an Ink 
mark Goods of this clnss are laid on the top shelf- 
running the full length of the booths, at ths left and 
shown ut H An operator takes the** goods from tbl* 
shelf und takes them to the iniiililne shown at K She 
sews a patch on each piece of gissls with this machine 
then puts the proper laundry murk on the sewed-un 
patch with the power marking nmililne shown at V 
By combining these various convovors with the mark¬ 
ing and counting devices, n great Improvement has been 
_ made over tlie method previ¬ 
ously employed, under which 
all marking of the laundry 
and all counting of the vari¬ 
ous pieces and marking same 
on the laundry lint was done 
by hand, with tb* aid of a 
single conveyor The laun¬ 
dry Industry rank* Ugh to 
the application of labor-saw 
Ing device*. 
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Ap te£” ft 


flight*. 

In testing an airplane It 
Is essential to know the 
actual ocsKUttoo* that pre¬ 
vail during the performance 
flight, Hecetofbn, a human 
observer noted the behavior 
of th* alr-goln* machine 
subject to teat, but ohvlou*- 



tp crow* U toettam In th* 
oom-wododn* areas, but 
for the tost time a dummy 
observer I* being employed 
on aircraft' The aeronautic 

[Bureau - - - 

'TO ' - 

of---- . 

ve loped ahch a device 1 
use tv th* Air Service of the 
War Department In perfor- 



vet go through before It la 
passed over the druggist** 
counter Insure that It Is the 
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What Is Color? 

Something About the New Theories of Ostwald on this Important Subject 

By Umar Gauberg 



llGHT IS ne of the many maul und whit* that It c o n t ains 


rd niw other form of 
be converted Into light 
Jx udlng the ton oar 
•ource of light ne lave 
two principal kinds of energy on the 
e rtl wild can be thus converted 
In the Inc uideacent electric llgt t or 
tie electric arc electrical energy 1* tranafnrmed Into 
Uglt In tie candle the kerosene inn t or the gas 
Jet chc nl al energy Is a trannformed In b t> cane* 
tl e h rage la Indirect th or glnal energy 1 e ng first 
conve ed Into I eat enert, n<l tlla to light Direct 
a ral n of el ttrlcal nd chen leal energy Into Ight 
la known but aa In tl e 11 sph reacence of Insect and 
bactert 1 life on u a nail scale as regards the resultant 
lui In ally 

I gl t i vp« fr i pi ce t i lace vltl great rapidity 
—a e 1 S3000 piles p<r aecrnl This characteristic 
llf.11 »1 res with certain o I er types of energy such 
s radiant heat and ele trl nl nven all *uch are 
bn wn t llec Ively as electro n agnetlc waves In tt elr 
passag tl rough apace filled as It la with all « ris of 
bodies tle r js of light undergo changes In direction 
and intensity through contacts with these hje to. 
Some of tl ese N dl s Uke 1 Ighly polished metallic ■ r 
faces tt row tt e llgl t back Int the space frtra wl tch 
It c erged This Is reflection Theoretically If the 


mixed we get a new gray brighter than ths < 
fl u tter than tte other and ter which a 
tonnd In th# mvim- Hour* this mrim of dmfl ookm i* 


are rigtoflopaer of the farther f*?f tfcttriton 
and into red Thi* really mean* 
i be arrangedtaacirri# aawttlfajaj mm 

- *- “ *-- o« by the onBawjg 


i.h r 


l it c 


back all tl e light received an that the reflected beam 
would have the same intensity as the Incident beam 
differing only In Its direction Bat this theoretic per¬ 
fection Is in practice never attained 
Bodies vary In tbe amount of light they 
thr w back Into space according to the 
physl al characteristics f their reflecting 
surfaces what Is n t reflected Is ab 
sorbed or swallowed up Increasing the 
temperature of the body or being other¬ 
wise converted 

Other s I stances allow light to pass 
tl r ugh them like glass or water ac¬ 
cording to degree they are called trans¬ 
parent or translucent In the course of 
such passag* the dlrectlm of tbe light 
Is ordinarily changed also This la re¬ 
fraction each body poss e ss e s Its own In 
dividual capacity fbr refracting and ab- 
s rblng aa well as for reflecting 

We have said that light ' 

In waves This applies t i _ _ 

rad light Is dlstlngnlel ed from the Invisible forms Uke 
tbe \ ray and the electric current only by being of 
certain wave-lengths Hie eye Is sensitive to electro- 


Black has ordinarily been called “wo etooe■ end 
taken to derate the absence of color Ukewtsa, whlt% 
t>eing constituted ot all cob re, may also ha nwiglttwrad 
ns no color A white body Is assumed to reflect alt the 
li ght tbit strike* it. Iten in no 
tl ere 1* no color A buck body abebrim an the light 
that lu phages open It and reflects nooo, therefore there 
is absence of all color The* re tl rally this ts tree, hot 
there Is no white that will reflect 100 per cart of the 
lltf t and no black that will absorb 100 per cent of the 
light We often hear of a whitest white until a whiter 
one comes el mg and displaces It from Its position of 
e Inence The some fact holds good for black But 
Inasmuch as some white tt ust he taken as a standard 
of comparison « choice must be made of tbe whitest 
white Pure barium sulfate Is accordingly taken as the 
100 per cent perfect white, the white which reflects oil 
the light tl at strikes It 

krom a practical standpoint It U equally Incorrect 
to state that block den tea absence ot all color For 
one bUck U blacker than tbe next and tbe blackest 
black which U assumed to have no color at all may 
be f und t possess some might trace of color when 
ther new black Furtbermm 
the eye Is not absolutely perfect end ae Its sensitivity 
U not Infinite absence of Ugfat os defined by the sense 
tkra produced in It, ts reUtlve only 


sgr^Sai 

drcle at any color whatever and page dear d_. 
retam to the original color Quite artdttattly, 
starts ths cotec circle with the pw^dtow^oo^UJte 

bat to green. gad *m 
ma toaaft MKftjto tot 

yellow 
From 

stand dl_- -_-- - 

mentary colors If mixed optically by to* rotation Ot a 
disk pointed In equal halves with flea two colon, or 
mechanically by mixture of plgiMttts, win always give 
a pure gray ThU result la not obtained hy any peb- 
portion whatever of tbe two colon, hot only when th«y 
are mixed In a certain definite ratio known aa tbh 
saturation ratio Incidentally it U obvious that the 
saturation ratio holds good only If tbs colors are post 
bonce there U afforded a very simple means of testing 


color* yellow orange tod, vtoiet afld ttHfemarta* 
(naming three In order opposite to the ureal fine) H» 
the other half win ha Arena the blues and greens. 
Furthermore the enters ot each osml-clrete are an 
arranged that tba mixture of two of them w 


C >LOB w hart with u< atw oj» without tl toe world would indeed 
be drab and ipmtleu and human ptychology quite dtfertni from 
what it u Every new theory which took* ta improve our knowledge 
of color or to perfect the da ut ficati on and reeoimtwn of toe faunerow 
colon a worthy of unom conuderatton and ttuey When each a now 
idea n propounded by a well-known ecuntut blfe Dr WiUtam Oitwald 
the German chemut mtereet and importance are doubh certain The 
numerous duauitom pubhthed unce he frti advanced fiu color theory 
m 1917 are tufiaera evidence that ton theory a a contribution to our 
knowledge of color science and well Worth toe space which Mr Cmeberg 
here gtvet it — The EDITO* 


i arrangement, to the 
oxtent mat cat might stretch out tbe 
yellows end rede to oc c upy t full stent- 


eeama to be the only method of o g fieri 
determination that Is open and the re¬ 
sults Indicate that tt to the proper (Ho¬ 


ws take 190 shades • 


little light If < 
tect It 

It 1* acc rdtagly evident that *11 tbe colon of the 
. gray series can be easily distinguished from one sn 

gnetlc waves f lengtls between 00004 and 00008 other by their brightness in other words hy the per 
rentage of light that they reflect based on Mom jh*e 
the standard This gives ns a very < 


cretin etere anything below the one limit 
ther Is Invisible And within these limits, waves of 
till lengths are f un 1, and all affect the eye but affect 
it differently Tl e difference consists In the different 

sensation* of color light of a given wave length or ___ 

of a given combination of wave lengths produce* a U white end U made 


We And It convenient to divide the visible i_ 
r wave-length range Into six sections calling mass 
re! range yellow green blue and violet Whan 
sunlight In wt lch no wave-lengt! ■ are missing strikes 
bo ty oil three colors are prevent and if all are re¬ 
ds led the body will be t substantially the salt e color 
aa the son Itself differing onlj In Intensity It not ill 
are reflected, we tee the nre that are and of a uihe 
fall to see those that are absorbed Thus, If a body 
Is ed ve know that tbe orange yellow gran tone 
and violet rays I ve been absorbed and the red re¬ 
flected The exact range of color resulting Is t function 
of the three properties t reflection refraction had 
absorption If all the light falling on a body 1* ab¬ 
sorbed tba resultant color* Is black or gray 
There are various ways of classifying colors flgtwnld 
starts with a very simple dtvisl m. White and Mack 
he rails the dud col re, the etx hues of the wwctmm 
’’fated above he cells tbe bright colore Withtn tbe dan 
series as within tbe bright all gradations are pornlMi, 
and wa bava a con tin none series, with black at one ax 
treue and shading down through gray* Into white at 
the other Than is Just one way to Which one dull 
color can vary f “ ‘ 


__ it striking it Buck t color w 

fhga tk* purest etoc totte dray 
n if tba p ure st grtda of chalk 


almost continuous This soieetioa Is made, and the 
coUks given number* from 00 to M. The shades Aram 
00 to M than correspond to th* ctoore tearing tnm 
sulfur yellow to cinnabar red »t* 46 from ehmabar 
red to ultramarine SO to 74 from totnacrine to Mo* 

-- ' ' ton beck to retfar 

th* osanl arremto- 


Tbl* oolor already poaoemea a yellowish cast 
grays which reflect lees thta floor per tent of light 
be considered Marie* and thorn that reflect more 
80 per cent of the light may be oonaldered to white. 

Th* bright colors ere tbe ones that tntareto n» mo 
The continuity of the spectrum might had off to hti 
that these, too, ceMtitnto * unl-dhuenMonsl aerie* t 
fact 1* however that mixture* of several differ* 
wave-lengths usually produce a color stoaatfon tot 
different from that given by any temple Ware-ten? 
Wa find. Indeed, that the bright colors constitute 
threedtewngUtogt series or oonttmnm. HM, f$» 
vary them bp mtxtog them with on* smother St 
desired uroeortiona. fleeced, haring get toy at I 
wa may ndx 

-- — Finally haring *q 

aad off* dM, tg tek 



bright cetera. Mur odor of tew ootor tetri* may be tore 
—— into a flgbt-hright eater fit this mentor Fse 
» take a red, which has the pastor tl to the 
w-wettrin Th* primary detenafen H ptotts the 
goto outer ten* red ■Stem IMS wotted ihdtent* tbe 
earn* red With a parity af TO par mat, the Vmaihn ten 

ssx-a- 4 *' “ - 
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on* ranted on thla year hy a * tot ex 

_ - --*■ Museum and the Uniter 

uWter the leadentdp of 


«tt» fr*a the British 1 

wSmm ot JFUtadatpbia __.., .. 

a JU Wontefc bu malted In the discovery of 

S MMa afiotg the ruins of the temple of the 
M. n wljlcfc an most remarkable aa ahowtni a 
fttAerefcmd dvfflsattt* Soma of the renmina 
pWBO RO The abdept dftr was 136 miles 
.... I d! ttet iteratiB Gmlf In the Kingdom of Brat 
id Wed from tba Tarka during the 
..l-Teir, tba* mmtortng exploration pcaa lb to Tba 
•ot. Ik 'tmm 1(fir IpMnu and anma of the 
MUtd^tettndaMia ntft dale from 8800 B O, oe 
~ w ^ tto, ^ Tafankbamch 

-rttefc era atow (rtk A « 
*■ datrs are apteofla exam 
bay expert to dad cnafdeaa 


motives In jewetry tba same as we n w have Egyptian 
Jewelry ot modem fabrication. 

Chemistry has proved to be an indispensable band 
maiden of srrhawloglcal research here for numerous 
i bate been found I ut they wen In bad 
ion ana needed cental trc tnent before they 
be read They ware of unbaked day and eonae- 
“ " ' ramble to pleeee Mr Wooley 
•(bed of baking and treating 


SSSIS’-SS 

with preservative* 
are npw legible, a 
the tablet* before i 
Which bate now U 
' ta largely t 


Abraham was born al ut '000 yearn B C and at that 
time Ur was situated n the Persian fair Bat since 
that time tbe 1 uphrates 1 aa carried down enoujth silt 
to throw the amlent Itv far Inland It was a great 
maritime en pi Hum enj vlng a Larue commerce. Be¬ 
st dea, It was situated It a marvelously rich country 
Chaldea was about tbe vise of Scotland but the Shi pa 
of Ur navigated all the known world Abraham waa 
n t a Jaw by birth but waa the son ot Tenth, an Idol 
However Abraham waa chosen aa the fmntaln 

___ _'_i of deacendanta that haa flowed on for 

ment Moat of tboee 4000 yean without a break. The atory of At rahara In 


__to from 2000 B O 

Matter* of money and accounts, 
t Cr era particularly Intereating 
birthplace of Abraham and there- 


0 Intimately bound €p with early 


_(.reneats becomes verv real In the light of 

the new discoveries Abraham proceeded from Ur to 
Haras and from then to the land of Canaan 
The bottom views, Figa 6 and 7 show port f I he 
-..-* — of the uncovered teasel ited floors. 


tf* OF TH1 CTLOMOSSi fH* BIRTHPLACE OF ABKAHAM 
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The laboraterj tot eanductin* cement teat* Where bailee* fabric* are taatad by th* 


Uncle Sam’s Question-and-Answer Office 

The Bureau of Standards, and It’s Bearing upon Everyman’s Business Problems 

By S R. Winter* 
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I auk*. IB I Innkthur win. 18: «m*U alMnb*. 
Usatsr for •omwottna mB tuba to tarsrr tuba 

r at th* spark-plug for carrying the engine 


For Learning Engine Pressures 

A HIGH speed Indicator suitable for measuring pres- 
■um to gasoline engine* or other units of mech¬ 
anism where expanding gus la used has been designed 
by the TJ 8. Bureau of Standards. The dot Ice consists 
of three parta-jrthe prearare balancing element, the 
timing element, and the coordinating apparatus. 

The balancing unit contains an extremely thin me¬ 
tallic diaphragm, the motion of which la limited to u 
few thousandth* of an Inch by two corrugated and 
perforated aurfuces width serve as supisirts tor the 
diaphragm. The latter could not withstand the pres¬ 
sure without these props. The tiny space below the 
diaphragm la In contact with cylinder of the engine 
through a group of small water-cooled lubes. . 

The apace above the diaphragm, larger than the 
opening below, communicates through a small tube 
with a source of cuntrollable and measurable gas pres¬ 
sure. The center part of the upper support Is replaced 
by an electrode which Is Insulated from the remainder 


gage* for sujtplj In*, control- | 
ling, and measuring the pres- 
sure applied to the top of Enlarged t 

the diaphragm. 

Under operating conditions. Hie pressure and the 
ungulnr setting of the timer cun he vurled until the 
phones Indicate by the ceasing or beginning of the 
clicking that the point has been reached where the 
pressure and )he angle correstxmd to a point In the 
engine cycle The pressures and corresponding tcngles 
ure plotted to form the desired dlugrum Tice Indicator 
does not moke a complete diagram for an Individual 
cycle but I* used to measure ilie pressures In consecu¬ 
tive cycle* at certain consecutive isilnts In those cycles, 
thereby building up cin average dlicgrum 

The Rivet Gan and Its Role 

T HE erection of a large steel skyscraper is a familiar 
sight to most city dwellers and all visitors to a rlty 
such as New York have been Interested spectators. One 
of the usual sights la the delivery of hot rivets by the 
rivet heaters to the erector* of the steel furnuoe work, 
the rivets are usually thrown or tossed lo the workmen 
by means of tongs and the hot rivet Is cuuglit in a tin 
I sill or can Such workers have become ven dexterous 
and few rivets are lost, while Hcddenls In which work¬ 
men on a lower level ure struck by a falling rivet are 
so rare us to be a cause of suspicion when they do occur 
A device has been perfected, however, which does 
nwuy with this cumbersome method of delivery It Is 
known as n "rivet gun,” and with lls use the haaards 
of rivet bundling ure reduced to aero 

The tllusl rations show the component parts of this 
rivet-pawing outfit Tliey consist of u compressed nlr 
tank, u foot treadle mechanism to relnise tlie air, a 
compressed air Inlet shown at the right side of the 
tank, a head or body Into which Iho rivet Is Inserted, 
metal tubing for transmitting the hoi rivets and a 
receiver Into which the rivets arc shot ut live other 
end 

The gun and the forge are conveniently located In 
on out-of-the-way place and the lulling led to the Job. 
As each rivet Is heated and ready to Is* passed It Is set 
by the heater on a valve provided In an opening con- 


work In Inaccessible places and passer boys are not 
needed As to air consumption, data furnished would 
Indicate Unit this equipment does not materially In¬ 
crease the totul requirements of compressed air per rivet 
on new construction and a substantial reduction to 
rivet passing costs Is claimed Prevention of a high 
percentage of accidents In bridge building and struc¬ 
tural work caused by faulty rivet passing la also a 
feature The equipment Is particularly adaptable to 
building steel musts In place 

Composition, Purification and Certain Con¬ 
stants of Ammonia 

S KYKRAI, years ago at the request of the refrigera¬ 
tion Industries, the Bureau of Htandarda undertook 
an extensive Investigation of the properties of anhy¬ 
drous iimnionlii Upon the results of this Investigation 
will be bused the compilation of accurate tables for 
engineers’ use in designing and studying the operation 
of refrigerating mnclitnes. 

All of the properties necessary for such a compila¬ 
tion lmve now lieea determined within the range of 
prcHKure and temperature ordlnnrlly encountered In 
practice The most refined physical measurements have 
little real value, however, unless assurance Is given 
llmt the material used Ik of high purity The necessary 
information on this point 1 b contained In Scientific 
PMper No 4ttt on the “Comismltlon, Purification and 
Certain Constants of Auununla," which has Just been 
Issued 

Analyses of a number of standard AmerUan brands 
of commercial ammonia now upon tile market Indicate 
(hut tliey are more worthy of the designation “chem¬ 
ically pure than many of the more common chemical 
reagents. Tests conducted at tills Bureau showed that 
most commercial ammonias contain less than 01 per 
cent of Impurities. 

Tills paper can be purchased from the Superintendent 
of Documents, Government Printing Oftlre, Washington, 
D ft, at 10 cents a copy 


of the Indicator and Is so situated that the diaphragm 
will form contact with It when the former la deflected 
up almost enough to be held from further motion by 
th* upper support When the pressure to the cylinder 
Is slightly greater than the balancing pressure, the 
diaphragm la forced against the electrode, thereby com¬ 
pleting the circuit und providing a positive record. 


tHlned In the head of the gun The rivet opens this 
valve hy It* own weight and enters the machine The 
vulve recloses automatically and the rivet Is sent on Its 
Journey simply by pressing the foot treadle TIip latter 
operation releases the compressed air, which has been 
supplied to the tank. Into the lieml of the machine and 
speeds the hot rivet through the flexible tubing The 
rivet is shot Into a receiver 




Getting rivets aa th* Jsb witbsst ptaddag them 
sat #f tka air 
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[JOT until iitst} year* ago 
itlil earthquakes become 
the snbjrrt of e 


A Readable Manual < 


xtlgntlin and aemraologr la really an 
r h science that Ita treatment la not yet 
: Isely defined The more credit la 
therpfi ii due Dr Charles Davison for the judicious 
si hell n und orderly arrangement of material In hte 
Intonating Munual The Macmillan Company have 
kindly allowed us the use of a few of the numerous 
intonating facta found In the work 

When the thunderous passage of an expreaa train 
makes the ground tremble beneath our fret we have a 
momentary sense of Insecurity that In the hype menu! 
tl\i may vet go on awe It Is east to aee how violent 
disturbance* of tlie (rust of the earth without visible 
<aiise should have been attributed by our superstitious 
luueatora (o supernatural agency Priestley s attempt 
Ii trace them to on electrical origin was a failure 
hven today It la Impossible to say just what form the 
Initial displacement taki s ft r It la nmski d by a mile 
or more of earth Hnd rock The seismologist takes for 
granted this dlsturhuna ut what hi tails the seismic 
fticUH and studies inly Its iffects these'are prlmnrilv 
a series of wutes surglnt, imtvianl with great vtlmlfy 
in all dlmtlons evirv [sirtlcle of risk memmtered Is 
shaken rapldlt I mil fn and II Is this vibratory 
movement which n ulus rur innsilonsncss If It Is 
sndklintlv vlohnt Ii nun Is i ntlnunl up to the aur 
fine With ftm en ni.li ti (Hus 
of the crust 

’Die tnstiiiuunt genernllv kmwn ns i 
Is the pen with which the tarihquake i B made to write 
I hi storv of Its life ft i us ti read One of the earliest 
forms of this Instrument was Itnhhnges howl of mo¬ 
lasses a shoik caused tli flnld to illmb one side of 
the bowl and the positlm of the stain Indicated 
roughly the dlrtstlun anil ivtmt of motion In his 
Illuminating chapter in seismographs Dr Ibnlson re¬ 
solves them Into their lusli compnmnta describes tho 
wav In which thev work nnd pictures representative 
Instruments of today 

the vibrations accompanying even a slight shock are 
complex There Is usually a displacement of the ground 
In some definite direction and also a rotation about 
some definite line If we take three axi s at right angles 
to one another one vertical and thi other two liort 
sontal the displacement may be resolved Into three 
component displacements along these nxes and the 
rotation Into three tompreient rotations about the same 
lines But no single seismograph cnpnhle of recording 
nil six components has jet been devised Fortunately 
rotary movements are of slight consequence and ef 



steady . . 

at least tbeoretleaHy, always steady the frame or sup¬ 
port from which the steady maaa Is suspended, and 
which partake* of the movement of the ground and 
the ran rdee—a lew, or a beam of light that magnifies 
the displacement, and Inscribes Its record an a dnuh 
or plate that Is usually In continuous motion Modem 
Instruments add a damping device to check any oarilta 
lions that the steady mass may acquire The principles 
of construction and operation are made very dear by 
accompanying drawings and both mechanical and 
photographic methods of frustration are explained. 

Of the many different typ« s of vibrations coexisting 
In a great earthquake, some elude our observation by 
reason of the smallness of tbelr amplitude others by 
the length of tbdr period Generally w* first become 
aware of a low ominous rumbling sound as this grows 
louder faint but rapid tremors like those caused by 
our hypothetical expires! train at not too close quarters, 
are felt sound and tremors soon merge Into vibrations 
not exceeding two or three per second and In violent 
disturbances each vibration may last a second or room 
deep explosive crashes may be heard before tho shock 




_ thug foes* 
iti Mini nemrlmi 

]&<B 

_asaassa*; 

m tha Study of raribquaire, reretephTrei tfstrihr 
■ high In ImpOTtanoa. Taking am* fote con- 
. toe array earthquake Mt tfe threat Britain 
them have Dm 00 la Japan and 558 ha Otesos. la- 
map oc JVM It m *j*tttd that it 

-ri’addn. Front nt» gym pd m tW g te 

tava deduced certain laws of Brims MMfiJIlM. 


albla only to touch upon 

tbe subject, hut Dr Davit—,- 

readable, does not confine ItMf to 


scs 
tz.sc& 


within tbe disturbed area clearly registers the pre¬ 
liminary tremor tbe print Iral portion and the end 
portion as these three phases are called To studies 
of the nature and tatmsltv of earthquake motion as 
revealed bv seismographs an added calculations of the 
maximum’ acceleration from the overthrow of columns 



Some earthquakes are accompanied bv noises that 
resemble a roaring wind the boom of a heavy gun In 
the distance the trampling of many_anlmals or the 
rending of huge masses of rock 

noiurnu have been duly classified ant _ _ 

cm which the Isacoustlc Hues have been plotted furnish 
material from wbleh significant deductions are drawn 
Most spectacular of course are tbe deformations 
of the crust that accompany greet earthquake* It will 
astonish tbe average reader to learn that thaaa crustal 
deformations are not caused by the earthquake but 
rather are themselves the cause of the shock The 
Californian disaster of 1908 has been studied In the 


T-vIRGUIHINO a dandruff cure a* a man’s beemty 
Ulotion for keeping the hair slicked back shiny and 
aleak la a new way to combat a disease that, according 
to Dr Vincent duty of Forest Hillg, N Y, la making 
us a nation of 'head acratcben/’ The sulforar from 
this trouble will perhaps fuel that It is of more lm 
portance than he had suspected when he Veras that 
the scientific name for It I* ' geborrbea Sica," which 
makes It appear to be a really serious matter Thera 
are numerous theories to account for dandruff but 
» have been given tbe seal of finality by the medical 
'—*-n Borne believe it is eauaad by a mlero- 

It la known to be more prevalent among 
1 blondes. One remedy la resorcin and 
Ive oil base. This not only la a treat 
meat for dandruff hut acts a* a aUck for tha hair SawelL 
Many who would balk at using a preparation obviously 


n__ 

i&iSiytsS! ,he stimulative and Inhlhltlve actions of 

’- 1 the nervous s\stem but more recently It 

has been discovered that an Important part is played 
by certain chemical agrafe the Internal accretions It 
seems quite possible indeed that the substances pro¬ 
duced by the Internal glands and carried to all parts 
of the body bv the circulatory ire stem may operate upon 
the same physical principle upon which is baaed nerv 
otu stimulation On the other hand It seems certain 
that the <hemlcnl coordinations resulting from the 
action of there rev ret Ions differ In some respects from 

those produced bv the nervous system The latter are . . _ ._ . _ 

instantaneous and often < f very short duration The recognition To Its maladies are ascribed xrrcxnecaUum 


ttem of tbe sax glands m a 
yet certain how much of tha lattor la • 
much actually cause All tbe glands see 


Internal Secretions and Geneial Biology ££ 

The following constitute the chle 
known through study of the human 
or sberace of the thyroid gland cam 
tlon In the human form Cretinism a standard type 
of deformed Idiocy la an example of this When the 
thyroid extract Is administered to a crettn the body 
growa taller tbs bone* are filled out and the lines of 
the nose eje-socket, mouth otc are modified so as to 
add Intelligence to tbe facial aspect Deficiency of tbe 
thyroid Is also responsible for a swelling of the skin 
and the extremities, foiling hair etc 
Even more striking is the Influence of tbe pituitary 
body the first of the ductless glands to win - * 


point It ta to be a 


former are stow since thev are the result of the action 
of reagents which must be carried by tbe blood to re¬ 
mote parts of the bodv and continuous since tbelr 
apparent functions Is the matnte nanre of uninterrupted 
relation* between the various organs 
This understood we may next Inquire whether there 
Is say generally applicable explanation of the fact that 
the Internal secretion of a given gland exerts an affect 
upon some one tissue of the body rather than upon 
e other bur example adrenalin produced by the 


Acromegaly Is ■ 
i co«rorlje a deformity of tho 
enlargement of the entire skeleton of the bead, and 


leu Is of for greater generality 
poeed from tbe apodal cases In 1 
to our attention. Losb* work In 
taught us that the very f 
tlon of tona may eons 
chswriosl stimulus. Bnerimots 
rultkdret nutrition confirm beer _ 
p radra t upon giianfltlsa of 



marked by abnormal bright of body, an _ 

svmptom being Increase in the length of the bones of 
its lower portion It also Involve* raiargement «t tbs 
facial skeleton forward thrust of chock and eyebrows, 
curvature of the spin*, etc 

- - .______ Both those deformities are traced to hyper-function* 

suprarenal gland exhibits a spec 1st afltaltv for the lag of the pituitary body Imperfect function, on the 


sympathetic nervous system and 


also know that there are other elements haring a com¬ 
mon embrvologie origin, which are later widely dif¬ 
ferentiated 

This line of thought la befog . 

Investigators but there are many other paths to be 
followed es well There appear to be pertlcnlartjk 
numerous and diverse when we abandon tbs cwnpsr*- 
tivriy restricted Arid of tbs higher das* ef mammals, 

and dlred eta attention ' ' -- 

tbrougfcriMb* entire sect 
larij gJPjhDM found in tbe tavertrtntes. 


other hand, leads to dwarfism and obesity b the care 
origin But w* of pituitary obesity, there 1* continuance of the thflre- 
• character of the external form, with great develop- 
nt in tbe layers of fatty tissue end merited decrease 
in rise of the gmltatn Contrary to the cure tilth fog 
“—- —- uadsr-fu&ctionlDf of the ptinttary stay be 
accompanied by normal tnteDt 
As regards tha suprarenal*, t 
from the normal only fo the « 

tty with andre derategrere* ad 


characters la 


beyond «l«M 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Various Arts and to Patent News 



SowethtattNow in Speedometers 

Q088n»lCrrr of Improvement in to* 
1 qpeedoroeter hu perhaps not Iro- 
preaeed Itaoif upon the average driver, 
but the product not being marketed by 
a Chicago fir® Indicate* that thli possi¬ 
bility olM. A* tor aa the mechanlim 
la die* ting spaed, trip mileage and total 
mUeace to concerned, thin spesdometer 
la no dUhtapt tram Ita predecessor*. 
Bat it go** far beyond that 
The dial at the bottom of the instru¬ 
ment may be *et for any deal red speed, 
and then locked or left unlocked. In 
either event, aa the car comn within 
two or throe ml See of the Indicated 
apeed. fbo signal light at the right will 
flpahi aad If the acceleration then con- 
tinU*o Until the car actually reachea the 
dialed apeed, the Ignition la cut off. It 
the dial baa been locked, there la no 
eacap* tram thin; If It haa been left nn 
locked, the driver may meet an tmen 
gency by « Simple twlet of the key. 
setting the Hndt forward to any deal red 
point, finally, the lnatrument may be 
adjusted ao that the algnal light alone 
work*, without the Ignition cut-out: or 
the cut-out alone, without the light, or 
both together, aa described above. Ordi¬ 
narily, whan the Ignition cut-out func¬ 
tion* the engine win go deed and at ay 
dead until the c*r-*pe©d fall* below the 
dialed Agere, and at thli point the cut¬ 
out win go out of action and the rolling 
oar will start the engine, Just aa in 
braking with the engine. If It 1* deeired 
to p r eve nt this, the dial may be left un 
locked, and tutted bock to sera aa the 
cut-out comes Into action, 

Thla a ag ute. a further uae of the ap¬ 
paratus fig g preventive of theft Ob- 
rlonaty If tba dial be set to aano aad 
locked, to* about eomee and remains 
to aetku cad no spirit can be obtained 
until to* dial haabeen unlocked or to* 
wiring tampered witju 



Gravitation Truly Constant 

M oke than one investigator haa been 
led to the conclusion that too New¬ 
tonian constant of gravitation change* 
•lightly a* the attracting bodies are 
heated. In toe Proceeding)* of toe Royal 
Society for October 2,1922, Uwn. P B. 
Show and N Davy, who had previously 
noted an increase of gravity with rlae in 
temperature, now report that with Im¬ 
proved suspension arrangements the dif¬ 
ference disappears. This probably has a 
wider significance than would appear 
from Its mere application In correction 
of toe authors' previous results. Hie 
Ekumrnnc Akwcak has always ex¬ 
pressed the opinion that observed vari¬ 
ations of toe gravitational constant as 
a function of temperature, or pressure, 
or of toe chemical coustltutom of toe 
gravitating bodies, have been due to ob¬ 
servational errors or Inadequate data. 

The One-Hud Gnue-Gnn 

L ubricating the automobile with 
Jane hand is the latest thing, made 
possible by use of toe grease-gun lllu* 


Making the Chauffeur's Cigar 


V V our bead by suggesting that a cigar 
lighter on toe dashboard of toe modern 
automobile was not enough of an abso¬ 
lute necessity to Justify toe car manu¬ 
facturer In setting It down as one of toe 
tuujor sales points of hts latest model. 
The reaction of the manufacturer of the 
lighter was substantially to the effect 
thnt we were the only automobile owner 
In toe world who did not smoke, and 
that our viewpoint was accordingly a 
frightfully distorted one So we Illus¬ 
trate with studiously neutral comment 
the device that makes It possible for the 
chauffeur to smoke without putting out 
the eyes of hts passengers. No, an 
further consideration, wo withdraw tola 
neutrality In favor of emphatic endorse¬ 
ment , for we have driven 100 miles 
beside a persistent smoker, and arrived 
sightless at the destination The device 
Illustrated consists of a gauae cylinder 
that Is lifted about the cigar, and pre¬ 
vents ashes and sparks from flying 
about In sll seriousness. It strike* us 
as a highly sensible scheme. 



not specify whether he means total or 
per square Inch We assume that hu 
means toe latter, and that the true con¬ 
tent of toe claim will be duly appre¬ 
ciated by every prospective greesogun 
user The tool seems s decidedly usable 
end workmanlike affair A single fill¬ 
ing Is said to be enough to lubricate the 
ordinary chassis two or three times, but 
Just how many grease cups tbe “ordinary 
chassis'* la conceded to carry Is not In- * 
dies ted. 

A FUting Station for Fountain 
Poo* 

W HAT do you do when your foun¬ 
tain pen runs dry at the moat in¬ 
convenient possible moment—as it *1 
ways doest If you are a student at the 
University of Chicago, you patronl» 
the nearest filling station, tbe campus 
Is supplied with these quite *s freely a 
Is to* Lincoln Highway with filling sta¬ 
tions for toe tourist A penny in tbs 
slot operates the machine, end enables 
toe owner of the most voracious pen to 
•ppeese the thirst of his inetrauMnt 
The machine works with self-filling pens 
enfi with tbe old style that fill* from s 
dropper-provided the user has Iris own 
dropper The dropping of tbe eqfe and 
the toning of the handle releesae Ink 
from tbe reservoir, end tbe fluid flows 
Into toe right-hand well, whence It can 
b* sacked up by toa tfcn Itself or hs tbs 
dropper, A riot In toe upper left-taad 
corner of tbe outfit contain* a wiser 

MU! wkteb any dSMite ddb* hr totted 
or skipping may be (Spatted. U one 
drink tom* out not toongk, a eeoepd 
penny win, of ooune, tarn toe triefc. 



The Normal Hetium Atom and the 
Qnaatn Theory 

A fter a brief critical anrvoy of ex¬ 
isting quantum theory models of 
normal helium, a study la made by J H 
Van Vleck, In the PhUooopMoal Jtago. 
line for November, 1922, of the model 
Hiiggested by B. O Kemble (Science Ab¬ 
stracts, No. 1680. 1921), to which tbe 
two electrons are arranged with axial 
symmetry, toe one symmetrical type of 
which toe energy had not been com¬ 
puted The mathematical analyst*, 
necessarily laborious was rendered 
greater than to the case of an astro¬ 
nomical orbit, owing to toe relatively 
large perturbing forces of each electron 
upon the orbit of the other It occupied 
about six months and Is reproduced to 
all essential details. The checking of 
the accuracy of the calculations by tbe 
test of constancy of tbe energy of the 
system, commonly used to the astro¬ 
nomical case, would here have involved 
toe extremely laborious calculation of 
the coefficients of tbe various periodic 
terms of the Fourier expansions of the 
kinetic and potential energies. A much 
easier method was furnished by the fact 
that In motion under the Inverse square 
law the average absolute value of the 
potential energy Is twice the average 
kinetic energy Since the average value 
It simply tbe constant pert of the Fourier 
expansion, and since a power aeries de¬ 
velopment la unique, tbe coefficients of 
Uke powers of tbe parameter must be 
identical If the computations are correct 
There Is sbeohite ag re em ent to the first 
three term*, while to* Basil errors to 
the fifth decimal place to later terms 
are In signi fican t, and due meetly to 


Safety far the person who haa to rido 
with a smokar is secured by this gauss 
cage for tho cigar 

neglect of the third and higher powers 
of the iierturtmthma. The model la a 
sort of hybrid of the Bohr and Langmuir 
model*. IL may be approximately de¬ 
scribed as the projection of a atoc carve 
no a barrel-shaped surface of revolution, 
tbe two electrons alwaya being on oppo¬ 
site side* of tho barrel 
The chemical stability of lietinm Indi¬ 
cates a very simple and symmetrical 
arrangement of lta pair of electrons, but 
all the models possessing this property 
now appear to have been tried and found 
wanting. A reformulation of toe quantum 
condltlona la one alternative and toe 
author consider* several of such. But 
he flmla eaih one precluded by incom¬ 
patibility with exiierlmentol result*. A. 
II Compton (Scion™ Abstract*. 006, 
1921) conclude* that the spiral track* of 
beta particle* Indicate the field of an 
elect rim not having the spherical sym¬ 
metry required by Coulomb's law, and 
be unguent* the bet* particle acting aa 
a magnetic doublet un wHI aa an electric 
charge, bnt If the helium electron* did 
so act. their Htrength, to reconcile toe 
calculated Ionisation potential of toe 
model, would he quito Incompatible with 
observed molecular magnetic moments 
and would Invalidate the classical theory 
of X ray scattering. Crowtber aad 
Hchonland (Science Abstracts, 1820, 
1022) suggest tbat some modification of 
tbe law of force at very tmall distances, 
either between two negative electron* 
or an electron and a nucleus, appear* to 
be demanded by their experiments to tbe 
Mattering of beta particle*. 

The Cap that Can't Low Itedf 


to losing Itself under the dresser, 
tho cap of the tube of shaving c 
has made a rival record as one of * 
little Irrltatloiur by It* disappear 
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A rule* condenser for radio work, of 
huge proportion* 


down the lav nton utlet Man had xti 
devise something better to rave hie 
temper and the result la that the manu 
facturer of one brand of thl* daily toilet 
necessity ha* put It Into a tube whose 
screw cap 1* hinged aa well Yon can t 
lose It unless ton mislay the entire tube 
For further convenience the cap Is de 
signed so that It mat be hang upon the 
wall bt a little screw book which ac 
companies It 


e Lightning^ Change 9 


T HK question of hating live right tool 
at the right tins- has been partlallt 
solved bv a western lnanufai turer who 


mine atrewdrlver Illustrated 

It Is abeolntelv a new Idea and a de¬ 


driver In that the blades. Issue from the 
chuck Into the working posttlin without 


sties of blades that are designed to give 
It a wide range of uae The Wades are 
alwavs contained within the. mngarlne 
and are not removed consequently they 
are not lost or misplaced as Is the case 
with most magaitne screwdriver*. 

Tbs bsslc principle of this new tool Is 
that the bladea are selected and Issued 
bv gravity by tipping the tool The 
bladea are Indexed to correspond with 


1* always sure of getting the right blade 


up when tipping the too) as indicated In 
the Illustration 

Tills new tool will he found useful 
bv mechanic* machinists carpenters 
sportsmen electricians automobile own 
ers and In fact anyone who ever uses 
a screwdriver 



A Giant Coadcnatr 

S O far as 1* known the single-unit 
mli a condenser Illustrated herewith 
is the largest In the world It has Just 
been completed by the manufacturer for 
use In one of the Government radio sta 
tlcns It haa a capacity of 0088 micro¬ 
farad at 90000 volt* with 1886 kva It 
la of the otllmmerslaa type The top 
Insulator Is of porcelain and tbe high 
tension terminal projects from it 
Ccndcnatis if thl* general type have 
been made bv thl* New York concern 
for si me time but the one shown Is the 
first if Its sire to be manufactured 
Slinllur ondensers will shortly be In 
eMcnstvc use In connection with power 
fat It r nrmtlon for lightning protec 
tlun and for other uses Hei ent reports 
are that the Installation of thla con 
denser has Increased tbe station ef 
fltlencj bv 10 per cent 
Bv way if comparlaon the gentleman 
standing at the condenser holds hi bis 
hand ne of the same company a con 
den hem as ordinarily employed In radio 
receiving As mnr well he Imagined the 
enormius difference In slae Introduces 
manufacturing pri lilems that are by no 
means easy to meet 

Can-Openers of the Month 

T RADITION has the lock nut and the 
garment snap as constituting the 
moat fruitful field for Invention when 
measured In mere numbers of patents 
We have expressed at one time or an 
other a suspli Ion that the monbev 
wrench and the combination utility tool 
were ilose lomitetltors and It Just 
■lawns upon us that another Implement 
In which the scope afforded to Ingenuity 
practically without limit Is the can 
opener We Illustrate the remark with 
two examples 

One of these at the expense of a little 
more space tlisn is usually taken up by 
the can opener doea whut we have not 
seen flme before—It actually hold* the 
can while It opens It This In a way 
superaedea the safety can-opener, because 



The non-sUd can-opener 


the only miaou whv the average house¬ 
wife cute herself on tbe can Is that the 
lutter slips In bar hand In addition 
thl* opener cut* the whole top off clean 
leaving a smoothly turned edge A left 
hand turn of the crank opens the ma 
chine for insertion of a can and a 
right band turn performs the decapita 
tton The apparatus occupies space— 
but no more than the lese-used meat 
chopper 

For cans of fluid every user knows 
that actually removing the top Is on 
neceaaarc that two hole* punched in the 
top one for the entrance of air and one 
for the exit of the contents, are quit# 
sufficient With special reference to 
canned milk we are now offered a aim 
pie device for punching tbe two boles 


saadtbs of ta Inch It does 0w work 
of s micrometer caliper, though instead 
of reading decimals, it gives dlract read 
log in thousands and fractions thereof 
For Instance If an article should meas¬ 
ure 88173 bj the micrometer caliper 
this Instrument Will give a dlract read¬ 
ing of 8 3/16 plus five thousandths This 
Is mighty handy to the mechanic who 
la not well versed In decimals. The 
graduation* are quite legible as they are 
about one-eighth of an inch apart This 
Is [xwsible, because while they represnt 
diameter measurements they stand on 
the < Ireumfereuee end hence an more 
than three tlmra as far apart aa the 
corresponding marks cn an ordinary 
straight rule would be Tbe tape ta 
wrapped tightly around the object with 
the two sea lee abutting each other The 
one piece construction eliminates faulty 
adjustments Being *o compact It may 
be easily carried In the kit or pocket, 
and require* no adjustment In use 



Plating with Cobalt 

P ROBABLY the newest development 
In electroplating la the deposition of 
cohalt Recently announcement wma 
mad# of the discovery of a new process 
for electroplating with chromium, but 
the cobalt development la still more re¬ 
cent A few years ago some Canadian 
research workers In the Canadian De¬ 
partment for Mines created considerable 
interest by putting forward a proposal 
to uae cobalt aa a metal for electro¬ 
plating in the place of nlekal Tbe re¬ 
sults of these researches showed that 
colsvlt could be deposited on brass Iron, 
steel topper, tin, German silver lead and 
Britannia metal and that the deposits 
were firm, adherent hard and uniform 
and could he readily pollahed to a Satis¬ 
factorily fin]abed surface Tbe cobalt 
deposited was harder than the nickel and 
the speed of deposition canslderabl) 
greater It was also claimed that its 
resistance to corrosion was definitely su¬ 
perior to that of nickel, and that tbe 
deposits stood satisfactorily all the usual 
bending hammering and burnishing lasts. 
The actual weight of cobalt required for 
n good coating was stated to be about 
u quarter that of nickel It la poarifata 


fuetorily and very rapidly but It is un¬ 
likely that cobalt will ever attain tbe 
industrial importance of nickel 

Better Ptetvre Frames Throogh a 
New Vlaa 

T HE heavy old-fashioned picture 
frame* mat have passed array, tot 
there are thousands of smaller frame* 
being sold to the hundred of tbe old style 
frames Ip art shops th* making ot 
picture frames la a large part of the 
bustneaa end the frame* going through 


An Oataidf Micrometer with No 
Moving Parts 

I of a m __ ___ _ 

diameters from 8% to 6 Inches by thou- quire* ■ 



tbs price* do not Justify high coats. In 
nailing tbe smaller moldings than la 
more danger of ruining die Job or 
putting tbe comers together tn unsatis¬ 
factory way than then is In making th* 
frame* of the larger molding 
During the war one art dealer had to 
use so many grass amployess that he 

Invented a special vise that enabled a 
green girl with little practice In driving 
a nail to turn out In a halt day more 
work than several experienced men 
would complete In n day and do tbe 
work more satisfactorily He realised 
that the danger point was In driving tbe 
nalla for the comer* so bis vine was ar 
ranged to handle that pert of tbe work 
A set screw In the standard bring* the 
under gripper of the vise to a position 
where by stepping on tbe pedal tbe 
frame is held between this gripper and 
tbe two rests with the angle of the frame 
open for nailing operations Home of the 
advantage* of tbe vise aa proved by Its 
Inventor a experience are that the frame 
la held rigid and the operator haa both 
hands free thla removing the necessity 
for nail salting Nor are there holes to 
drill No operations for the bands are 
necessary tbe feet performing the 
operation* that grab the frame Gross- 
nailing one of tbe “ticklish phases of 
frame-making, la easily done without 
turning tbe frame Small frames as 
well aa large ones and small molding aa 
wail aa molding two inches wide can be 
handled It has helped this dealer to 
put frame* on tbe market to meet a 
popular price demand 
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Efeetrk DriBa and Utility Tools 

T UB rang* of olectrle drilling and 
general utility too la la amply demon¬ 
strated by tbe two units which are Illus¬ 
trated at the top and bottom of this 
column. At the toil Is u machine de¬ 
signed to fill the demand for a bench 
drill that could be depended upon for 
absolute accuracy and extreme sensitive¬ 
ness. At tbe same time it Is adaptable 
enough to he used on many kinds of 
work. The motor la dynamically bul 
anced, and runs equally on direct or 
alternating current. A bull thrust bear¬ 
ing takes up all end ploy, and wicked 
grease cupa Insure positive lubrication 
Perfect concentricity In the drill Is had 
by carefully grinding the gripping Joints 
of the chuck Jaws. Quick-acting locking 
devices make the raining and lowering 
of the motor or work-table s simple 
operation. Tbe work-table Is rack-and- 
Dtnlon operated, and easily controlled by 
the operator's hand. A depth gage reg¬ 
ulated by a thumb-screw prevents the 
drill's going too deep The balance of 
the table and Its gearing is such us to 
bring drill breakage to a minimum with 
tha smallest and mint delicate drills. 
“Perfect control, ease of operation, anil 
ttususl adaptability" are the clalnu 
made for this machine, apparently with 
good reason. 

The general utility tool Illustrated be¬ 
low la produced by the same manu¬ 
facturers. The motor «t>e«d Is reduced 
through a worm-and-genr drive that as¬ 
sures ample torque. Particular atten¬ 
tion Is called to the Handpiece, fitted 
with a double-row ball bearing that 
taken np fall thrust and radial load. The 
chuck will hold tools from one-eighth 
Inch down to No. 80 drill. Its speed Is 
from BOO to 2000 revolution* per min 
ute, controlled by s fl to- speed rheostat 
The chuck guard. Which permits grip¬ 
ping the hand-piece close to the work, 
can be removed with a single turn. All 
together, this tool seems a fair match 
for Its brother m efficiency end ell 
around adaptability. 
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Better Tire Chaim for Next 
Winter 

A MONG the things that every auto* 
mobillst knows are the compara¬ 
tively short life of tbe croes links of anti¬ 
skid chains, and tbe unsatisfactory 
action of tbe clips that hold tbe aide 
chains together Especially If one U 
obliged to drive over alternating 
stretches of country road and concrete, 
the former being in such shape as to 
demand chains while the latter Is sub¬ 
stantially clear, one finds tbst tbe chains 
do not stand the gaff Ueplacsble cross 
links, while conserving tlie undamaged 
side chains, are really a begging of tbe 
question And wlm has not had to stop 
In dirty weather to unwind a chain from 
the axle, about which It has been per¬ 
mitted to fall and rate Inc Itself by the 
opening of me of Ihe clips! 



New style of cross link that gives 
longer Ufa to tiro chains 


We lllnotrate herewith tbe latest de¬ 
vices of tbe chain makers to overcome 
three drawbacks The new styte of link 
offers a far greater amount of metal to 
the rood at a given Instant, and hence 
should Inst fnr longer And the new 
clip not alone closes and locks more 
positively than It* predecessor, It also 
makes It ensier to bring together within 
clipping dlsrnnce the two ends of a 
chain that Is Just a finger’s breadth too 
short to go around the tire easily This 
latter advantage, however, Is a collateral 
one beside the iiositlve locking feature, 
It will he plain that the clip actually 
hooka around Itself, Instead of depend 
Ing upon surface frit (Ion or spring ten 
slon to hold It closed. 


Motion of a Sphere in a Rotating 


ft posed to he suspended In a uni¬ 
formly rotating liquid of the same 
density An Initial relative motion of the 
sphere parallel to the axis of rotation 
Is set up by an Instantaneous Impulse 
sufficient only to effect a small disturb¬ 
ance In the motion of the system, small 
motion being defined to he such that the 
squares and products of velocity and 
Yorticlty components may be neglected 
In the expressions for acceleration The 
Initial disturbed motion of the liquid 
will then he Irrotatlonal, since the effects 
of rotutlun take time to develop. Now 
tbs pressure Intensity of the liquid con¬ 
sists of two parts, one depending only 
an the distance from tbe axis, kad the 
other on the disturbed motion. When 
the disturbance causes the sphere to 
move parallel to the axis of rotation, 
the disturbed motion of the liquid will 
continue symmetrical about a tfiie 
through the center of tbe sphere parallel 
to this axis, and tbe motion pre s s ure 
of tbe liquid will dteo be symmetrical 
about this Uue The resultant effect en 
the sphere will, therefore, be to produce 


rotation, causing the sphere to continue 
Its motion parallel to the axis of rota¬ 
tion, and Its lias of relative motion 


may be called tbe axis of the vhere. 

It Is found moot convenient to assume 
the existence of this particular type of 
motion, and then to show that all tbe 
conditions can be satisfied by making 
It a particular function of tbe time, a 
perfectly definite mathematical problem, 
tbe solution of which gives tbe following 
results Tbe sphere oscillates about a 
point on Its axU, the distance of which 
from the InlttHl position of the center 
of tbe sphere Is proportional to the ve¬ 
locity of projection, tbe amplitude of 
oscillations rapidly approaches xero, but 
the iierlod approaches a constant value 
half that of the undisturbed rotation of 
the liquid A general expression Is ob¬ 
tained for the velocity, at any point, ra¬ 
dix Ing to slaiple expressions in purtlou 
lur cases, which are exnmlned In the 
paper It uppeurs, however, that the 
gradients of the velocity of the liquid 
o\< r the equutorlol plane of the sphere 
und of the transverse velocity along a 
meridian of the sphere ultimately In 
crease without llndt, a stage being 
reached after which vortlclty compo¬ 
nents cannot be considered small, so that 
tbe solution will represent the true atate 
of the liquid only for a limited time 
Tlx* question of the ultimate physical 
atate thus remains unanswered J 
Pniudman has shown that a small steady 
disturbance Is hn[sMslble. but <1 I Taylor 
obtained a solution of the general aquu 
tlons of sternly as mmelrlial motion about 
a sphere, which does not satisfy the 
equations of hiiuII motion.—Seleses Ab¬ 
stracts, 6X6, 16X3, tinned on paper by 
8 V Urace, Proceeding! of the Royal 
Society, 102, pope* 80111 

Research on Edible Gelatin 

A nnouncement is mude of the 
establishment of a Fellowship In 
the Mellon Institute of Industrial He- 
search of Hip University of Pittsburgh, 



Partly opes, open and dosed positions 
of the new chain dip that books posi¬ 
tively Instead of depending upon fric¬ 
tion to koep It dosed 

for the purpose of ascertaining the reel 
fissl value of edible gelatin in Its mani¬ 
fold applications in the American dietary 

The founding of this Fellowship Is tbe 
outgrowth of the desire of the gelatin 
manufacturers to uphold high stand 
ards In Ihe manufacture of this food 
und lo have available for their own uw 
and for the trade data of scientific end 
teclinieal nature respecting Its sdvan 
tagvous use In tbe foist Industries. 

In addition to experimental Investi¬ 
gations, a correlation of all available 
facts regarding edible gelatin will be 
made, to be beM at tbe disposal of all 
users and prospective users of the prod 
net The present Incumbent of the In 
dustrlnl Fellowship Is Dr Thomas B 
Downey, who will he glad to furnish any 
available Information to tbooe Interested 
In the uses of edible gelatin. 




Tbe newest substitute for tbe boee 
reel 


Exit the Hoee-Reel 

S OMETHING far simpler than the 
hose reel Is offered the amateur 
gardener In I lie clip Illustrated herewith 
For moderate lengths of hose, much less 
spuce Is ociupted by a hose looped on 
Itself once like a hoop fastened by the 
clip, and hung on a peg, than by cue 
reeled up In tbe old fashioned manner 

Periodic Annual Variation in 
Pendulum Rate 

fytniPTKS ftR\ DVS, 175, pages 748- 
(_/> 7V), gives an account by It. Goudey 
of observations on a pendulum In tbe 
Itesanron Olmcrvntory Till* pendulum 
Is In a ground floor room enclosed In a 
double glass case, so that Ihe tempera¬ 
ture varies slowly, hut variations of at 
nuniplierh pressure are felt. It appears 
that each year this pendulum runs slow 
beginning ubout April 11, that from that 
date until Neplemlier 11 there Is a series 
of rather Indefinite fluctuations, and 
that, Huliacquently, the pendulum moves 
ut Its mean rate until near the end of 
the year The movements have been 
established by curves plotted for twelve 
different years they cannot he explained 
by chunges either In temperature or In 
pressure, or as the result of chance 
Whether they ure a peculiarity of this 
pendulum, or may be looked for In other 
Instruments, does not appear 


A More Sensitive Radio Rheostat 

R KTENTTLY (here was placed on the 
market a radio rheostat with 
grealer automatic feutures than have 
been offered heretofore It gives tbe 
most precise control of filament current. 
Inasmuch ns tbe range which Is cov 
ered by three-qnnrters of a turn to three 
complete turns on most Instruments, la 
here spread out over 40 full turn* of 
the knob. Tills does away with all 
necessity for hair’s breadth adjustments 
Two parallel mounted wire-wound, 
flre-proof resistance tubes are connected 
in series by a micrometer-operated 
slider, tlie length of wire In the circuit 
depending upon the location of this 
slider At “full on" position the device 
possesses practically sero resistance, and 



Radio resistance ■ember that co¬ 
quina no mlnote adjustments 
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It give* * uniform change with each full 
tun of tbe knob riabt up to IU maxi 
mom One full tun <f tbla knob, It is 
dal tiled Yield* a flnir adjustment than 
tbe hair a breadth change on tbe more 
faiulltai rheostats. 

A Flexible Ruler for Drawing 
Cut ree 

O Nh of tbe in at Ingenious drawing 
Inatromenta that we ban aeen la 
ah an to tu by a German Inventor Walter 
Arndt <f Urtaden Thla by direct trana 
latluo of Ita f milduble German name la 
aeen to be a flextbto curve ruler with 
changeable curve* It la. In all detail* 
f appearance Juet like the atcaicUa used 
by draftamen all < ver the world for draw 
Ing turves Hut It la wade of a pliable 
and clastic material, ao that within due 
limits it can be bent farther around, or 
straightened further out to give a series 
of related curves <f varying degrees of 
flatness or sharpnesa Tbe degree to 
which tbe shape may be changed without 
earning tbe instrument to buckle up from 
tbe flat surface of tbe drawing Is indeed 
surprising—Herr Arndt has sent us sain 
pies and we have verified this for cur 
selves Yet it Is stiff enough to bold Its 
shape against the pencil pressure 

Ohm’s Law at High Field Strengths 

I V Is customary to regard the motion of 
electn lytic I ns as verv eh w and the 
author Investigates the problem as to 
whether tbe velocity will grew preportion 
ately In the force f r much stronger fields 
than those usually emi hiyed » e does 
nirni s law still hold valid Unard from 
kinetic rnnslderations cendudea that hr 
Held strengths of IV volt/cm deviation* 
tccur fir the H Ion which quickly grow 
according to the square of the Held 
strength The auth r ts of the opinion 
that our meager kncwledge of liquid con 
At! tut ton demands an <\perlimmal proof 
ft r Unard s conclualc ns hence the pres¬ 
ent Investigation The difficulties attend 
ing the measurement c f lla resistance In 
such high fields (100 000-volt/cm ) are 
cisuddered and tbe method of surmount¬ 
ing them given In detail The paper coo 
Ulna several diagrams of apparatus and 
data curves. The solutions employed for 
the measurements were of sodium chh r- 
Ide sulfuric acid an I sodium chloride 
containing 47 per cent of cane-sugar with 
which to Increase tlie Internal friction cf 
tbe solvent From tbe results obtained 
the author concludes that up to Held 
strengths of about OOOOOO-vott/an Ohms 
law remains valid only up t 1 per cent 
and he claims to have established a quail 
tatlve confirmation of the Istuird theory 
—Soionoe Abstracts based os paper of U 
Hiss Pk$ticall*oke Missy « 


The Electrified Wash-Day 

M ONDAY and Tuesday will lose much 
of their tenor for the housewife 
through the mure general adcptlon of 
washing drying and Ironing machinery 
and a typical example cf what Inventors 
are dc Ing In this Held Is shown on this 
page This assembly Is designed to oper 
ate on tbe continuous-run principle One 
garment at a time pastes through It 
While the second article la In tbe drying 
cabinet tbe housewife bas time to pat tbe 
third one In the washer and run tbe tint 
through tbe inner and to on to the end 
of tbe farallv wash Tbe machine la more 
largely manually directed than some of 
tbe better known washer* but It calls 
at no stage for the use of the open tori 
stmgtb 

The dryer la ao constructed that tbe air 
Is bested immediately before Intake by 
a gaa he a ter and radiator or electricity 
mav ha rabotituted The drv heated air 
Is forced along the bottom rising through 
tbe clothes and Star the left end to tbe 
top, whence It la again forced downward 
through tty* remaining clothes by the hot 
air sgltatik operated by Its own motor 
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- them properly, to n fiS fi k(ton*w* 
tsetad from *m*t» •*»<&*, lbs drier 
la again useful to ftritftottng euthto* 

blankets, fun, x»d the Ilka, riddle* them 


y alae be used for bearing bet water, 
flm lyoner, electrically operated, Ik 
fitted out with two rolls, father than Ohh 
which permits much batter adj ua ta wnt of 
the ruDa and the work to relation to the 
beat. It cantor n (Utlcnary foot-taito, 
firing the operator a piac* to work on 
when atm Igh te n le g out, taking hack, toed- 
tog to, or changing anything that to ahunt 
to enter the maehto* Th* recrivtag tray 
U of galvanised sheet stosi. Iwavtly enam¬ 
elled, and is entirety sanitary. An tbe 
gear* are anctoaed. H»* waabar U open- 


meat that takas the place of fear 
circular part under kla hand la «*' ' 
a protractor The straight part h 
lila hand* la with equal dears sal a ruler 
The possibility of using the Instrument an 
u T square la aetf-erident And tbs osar 
Is shown getting out of It the service 


Ale la affected by a simple ditto*. A* 
draftsmans left band Is shown grasping 
a little pivot point which can be seemwiy 
attached to tbe angle of tbe T and to 
such fashioa that the point itself piercing 
the board on the under side, to exactly 
In line with the scale along that ride of 
tbe ruler An adjustable slide moves u» 
and down upon the ruler, carrying a Uttle 
ear that projects across the ruler'* edge, 
and that to provided with a hole for the 


tbe pivot point In this way an accurst* 
radius may be attack and the swinging 
of tbe arc follows easily Inddantally, 
tbe aero point on the protractor to also 
to Une with the pivot point and the pencil 


atrument and lay out ai 


A Giant ***** 

I m o d m a ker of today mm about pr*- 
partog the rifo « which to to to toy Ms 
pavement to ptt baton tM «y* to graphto 
style by a done. at the swbgmfor tom 
trated et th* bottom at the pegs Tkto 

«a a tempo***, reft. Aereflla to to* 
Hone, whlq% ton tnto* a* behind ton to* 


of it, so that the it 


hit TpttiHjtkm eatotorf 
for ttokqpt*«f 

nerirth*htotAafeathriweA ttotofo 
, Atop wflfdftiBtoto yfigtto>« totowwt 
■ fog em to. fig to* ale* totfto forritoheA 

yafir 5 ifillyy 
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The Service of the Chemist 

A Department Devoted to Progress and Achievement tn the Field of Applied Chemistry 


fttettt&tr ^ gMtmtod Front 

A ITQ the gasotltte l* recovered from 
m than remain* a 
product, known as dry gas. Secretly 
tbe Government authorised one of the 
targe operating companies of the mid- 
West to tttuua the dry gut for the gen¬ 
era tlcn of electricity, which is then used 
In ranting the watt Damps. The turn of 
dir gas dor thl* purpose 1* intended to 
ndaoa (he coat of welt operation as 
waft as increase the output of the weU, 


datlon due to exposure to air, U used 
preferably, aa It produce* a superior 
product Old rubber which cantatas 
such substance* t* sine oxide, sulfate 
of barium, lampblack, etc, gives good 
results, 

A thick, heavy liquid substance la pro¬ 
duced by the fusing process, which Is 
no longer rubber but which is of very 
heavy consistency, highly adhesive, of 
a waterproofing nature and capable of 
adhering Btrongly to surfure* und of 
forming a frictional coating on them. 


New Paper Stock: Cyprrem Pine 

rrtfis tod Australian Forest Products 

I Laboratory baa announced that tha 
wood of the c y pr ess pine, u tree which 
Is Indigenous to Queensland, is suited for 
tha manufseturtag of paper The paper 
is brown In color and Is claimed to be 
superior to that obtained from the hoop 
pins and silky oak, two recent develop¬ 
ments brought forward by the same 
laboratory In fact the cypress pine 
paper <a said to ba lighter, thicker and 
stronger than Imported Kraft paper It 
baa also barn found that the silky elm 
or brows oak of the coastal forest la 
almost equal In value to the cypress pine. 

PMfturrmtfon of Ftak Nets 

A WORDING to the United States 
l\ Bureau of Fisheries the efficacious 
methods Of preserving fish nets are tan¬ 
ning, tarring and creosoting. In the 
tanging method the nets are left soft 
and pliable After the nets have been 
dipped Into tito tan liquor it Is well to 
glv* them a treatment with bichromate 
of potash, which Increases the preserva¬ 
tive powers of tha tanning materials, 
such as quercitron, cgtachu. gambler, 
eta. Hemp threads are afforded protec¬ 
tion in this way as wall as cotton threads 
but not to so high a degree. Tarring 
the nets la the principal method need 
In the United State#. It conatoto simply 
of passing tbs nets through hot tar, re¬ 
moving the excess tar and than par¬ 
tially (frying. This to a vary effective 
method aa the coal tar used to an anti¬ 
dote against putrefaction. Creosote oil 
to also aged for pr eserving nets, it Is 
a good fires em dve and causes little 
shrinkage. The principal objection to 
its uss ls that it washes out too readily, 
or evaporates from tb* net 
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_t abowt 90 tea* of gasoline a 
eoat The coaverejon of the 
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N«w Protective Agent for Animal 
libers 

A NIMAL fiber*, sm.li as wool, silk and 
substances such as leather and skins 
are protected against the scLlun of alka¬ 
lies In their finishing and treatment 
processes by mean* of a product, known 
as Protektol, which Is prepared from 
sulfite cellulose waste liquors. Thl* 
represents Just another way in which 
these liquon can be put to good uas. 
For further details the reader to re¬ 
ferred to the Dost*oka* Woolengeuterbe, 
Vol 54, page 1B8L 


Making Artificial Egg Sabatanco 

A SUBSTITUTE for white of egg and 
yellow of egg la made from fish roe, 
according to a German process, which to 
patented in German Patent No 842308, 
The roe Is first extracted with fat and 
led thin solvents, such as alcohol and 
ether, and then after the solvent* have 
been removed by evaporation, the sub¬ 
stance* remaining are treated with a 
hydrating agent until they take on tha 
odor of egg yellow This mass la then 
mixed with protein substances or the 
protein residues obtained In tb* extrac¬ 
tion of the fish roe. Palladium, precipi¬ 
tated on very finely pulverised Infusorial 
earth, to uatd aa a catalyst tn tha hy¬ 
dration. About 40 kilograms of egg sub¬ 
stitute can be obtained from 100 kllo- 
grems of codfish roe. 


Durable Stain for Woodwork 

A NEW German patent, which da- 
A scribes a process for tusking a dur¬ 
able stain for woodwork la aa follows: 
A solution of one kilogram of coc im er- 
cial deep brown stain (darnel brown, 
consisting chiefly of alkali humataa) tn 
to to 40 parts of water Is filtered sad 
heated to boiling, and about five liter* 
of a two per cent solution of ftrric 
chloride are stirred tn. In a thin stream, 
until the mixture will filter easily and 
tbe filtrate shows an excess of iron. 
After decanting u much of the liquor 
as possible tha remainder to p as se d 
through t beg filter, and the solid resi¬ 
due to dried on porous day piste*, or 
In a vacuum, until the pasta, mixed with 
a little ammonia, forms a stain ready 
for use. This stain soaks well Into tbs 
wood, and on evaporation of tb* am¬ 
monia becomes resoluble through tbs de¬ 
composition of the complex ferre-am- 
medium compound of hamte arid. 


Metal Lining * b y tke Spray 

T HE spraying of metal* on surfaces 
in order to produce metallic eorsr- 
Ui0 to not a nsw 1>roses*, bat to tbe 
present time it h** *ot given the' most 
sooosasfbl result*. Tbs coating* that 


of g pornas character, whtah (sad 


lining* for chemical appuralua. It 1* 
now claimed by tbe German company, 
known aa Hstailtoator A a of Altonu 
that thoroughly satlgfartory On, lead, 
aluminum and copper linings can be pro¬ 
duced on Iron by subjecting the sprayed 
metal coat to a finishing process, which 
may be either mechanical or chemical 
or both The lining may be rendered 
more coherent by hammering The pores 
may also be filled up with some chem¬ 
ically resistant niuterlal for example. In 
the case of lead lining with lend sulfate 
olrtnlned by treating the lining with sul 
furlc arid The great advantage of these 
sprayed lining* over the usual lald-on 
ones He* in their chaw contact with the 
underlying material, which Is an Impor¬ 
tant factor in apparatus with walls 
through which heat Is to be transferred 
—Chemiber Xeitunp, Jan. 11, 1928. 

New Oil Seed From Gold Const 

T HE nut known as Klsldwe can be 
used to good advantage as an nil 
toed. The oil content Is about 44.2 tier 
cent of tbe entire weight of the nut 
The fat could probably be used as food 
and In tbe manufacture of soap The 
removal of the shell, which U thin and 
whlrb forms only about 88 per cent of 
Ihe weight uf the nut, should not present 
any difficulty The residual mass, after 
tbe extraction of the oil, possesses a 
bitter taste due to tbe tannin contained 
In It, und hence Is unsuitable for cattle 
food .—Bulletin Imperial InttUute, XX, 
No. 4, 1922. 

Building; Stone From Carter Bean 
Refuse 

I N England a building stone for In¬ 
terior purposes is made from the 
refuse that la recovered from the ex¬ 
traction of castor oil from the castor 
bean. 

Asphalt Vapors a Moth Killer 

T ESTS have been mad* In Germany 
to deUrinto* the effectiveness of 
asphalt fumes as a moth killer Tbs 
asphalt is vaporised fay being boated In 
an enameled pot and tbs vapore are 
allowed to Miter a well-closed room, 
where they exert their destructive action 
on the moths. 

Sulfur Dioxide from Sulfate* 

W HEN alkaline earth sulfates, such 
os sulfate of magnesia, lime and 
strontium are mixed with Iron and than 
lies tod to tb* proper temperature, tbe 
sulfHte Is decomposed by tbe Iron with 
the evolution of sulfur dioxide gas. This 
reaction Is generally carried out with the 
uld of carbon, and In this ease, where 
Iron supplants carbon, the reaction can 
be effected at a considerably tower tem¬ 
perature and also with a better yield of 
sulfur dioxide gas. This process is de¬ 
scribed in detail In the German publica¬ 
tion entitled MtpeSrift fuer angewandte 
CKomie, volume 125, pages 887-848. 

Uses of Zinc Dust 

A N Interesting list of tbe usee of rise 
dust In the powdered state to quoted 
In a recent Irene of Chemieol and Metal¬ 
lurgical Engineering, April 9, 1928. Tbs 
chief propertlre for Which rinc dust to 
used may be summarised as follow* 
(a) reducing propsrtt**, as In the dye 
Industry, for reducing nltro compounds 
to organic amine* and tat preparing so¬ 
dium hydrosulfite tor tbs redaction of 


vat colors, (ID the property of precipi¬ 
tating metal* from their eolations, In 
purifying sine sulfate solutions for elec¬ 
trolysis or for tbe manufacture of lltbo- 
pone, <c> the property of combining 
with dry ox} gen only at a high tempera¬ 
ture and of giving with moist air a basic 
carbonate or with sea air an oxychlorlda 
which protect* the metal from further 
oxidation These properties have led 
to Its application In painting Iron objects, 
aherudltlng (that la, Iranx-ralng Iron ob¬ 
jects In sine dust at a temperature o< 
900 degrees Centigrade), galvanising cast 
Iron and instantiation (that to, deposi¬ 
tion by projection of a layer of xlnc 
on tbe surface of a metal) Zinc dust Is 
usually obtained as a by-product from 
sine smelters, but It Is also made by 
blowing gas against a stream of liquid 
sine or by grinding Such dusts contain 
varying amounts of Imparities, some of 
which are undealrabio for certain uses. 
Microscopic examination has shown that 
the grains of zinc dust consist of metallic 
globules coated with crystals of sine ox¬ 
ide which prevent the globules from 
unit Inf 

The Use of Aluminum Vemwk 

A CCORDING to on article which has 
been published In the MttoMft 
/tier Sat genamte Kohlentattre Indus trie, 
volume 51, number 20, aluminum vessels 
are particularly well suited for the man¬ 
ufacture of light colored lacquers and 
varnishes. The color or the product is 
not affected when the manufacture to 
carried out In these vessels. On the 
other hand, aluminum Is very sensitive 
to organic adds. When aluminum ves¬ 
sels are used for cooking or distilling In 
the factory and for cooking food In the 
household, the Interior of the pots and 
pans and factory apparatus become 
coated with substances which cannot be 
removed by the ordinary methods. Hence 
tbe following composition was devised 
and was found to be very effective In 
removing these deposits from the In¬ 
terior of aluminum utensils. A solution 
to prepared containing 90 parts by 
weight of technically pure crystalline 
sulfate of alumina and 10 parts of soda 
crystal*. The aluminum vessel Is filled 
with water until tho dark colored spot* 
and places are covered. About one to 
three teaspoons of the ahove saline mix¬ 
ture may be added to the water to ac¬ 
cordance with the rise of the vaseeL 
After tbe water has been brought to the 
boiling point. It to found that the de¬ 
posit on the aluminum ha* been entirely 
removed 


Bio-Chemical Engineering 

G IVING credit to C P Stehunet* for 
tbe Idea, a recent tome of Chemical 
and Metallurgical Engineering »ak« edi¬ 
torially, nnd answers In the afttrnmtlvw, 
the question whether the above words 
define a new profession of Importance. 
It to pointed out that biology Is coming 
to play more and more a role In our 
chemical problems. The expansion of 
the sugar Industry through attention to 
the intensive cultivation of the plant, 
and the suggestion that the biologist, 
through the Intensive production and 
the economic utilisation of alcohol* and 
other forms of plant energy, may solve 
the fuel problem, are cited as evidence 
of Ihe place that biochemistry may copve 
to fill In the general engineering struc¬ 
ture. 
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The Heavens in August, 1923 

Measuring the Minute Heat Radiations Received by the Earth from the Stars 

% By Profeaaor Henry Noma Ruaadl, PKD. 


of w 


’ skin t 


... _j nllfcht I* a commonplace of teleacope la act on the star and the observer looking sort, and hardly ooc-flMeth u much at a i 

literature and with good reason Though through another window at the bock of the vacuum like Vega This Indicate* that Its a 

cell, sets It first upec one and ihen upon the other of 
the Junctions Meanwhile u second obeerver In the 
basement connected with the first by telspbone records 
tho readings of the galvanometer mount wstoou 

In practice, this 1* done photographically on a plate remarkable < 
moved sloe ly downward wblle the spot of light swings Stars of tills 
those bark and forth across It It Is extraordinary to watch ordinary red stars 


■BJJH those of the tumn produie not the least 

1 - 1 eflw t ii|Kin < ur Umptralure sense This 

Is nut of cnurtN Imcuuw n< heat rndlntlon 
moonlight hut ftr I he blitiple reann that tlie 
of our ejia ait exqulsllelt sen'ltlu to light while 


c but < rinkI) so to heat No artificial It shift regularly beck and forward os the star is set light mat drop to lees than one per esnt of the maxi 


ir of the ti 


appliance tun begin to ccmpcte with the ._ . ._ .. 

11 vent sn to light—unless lndcetl we u«e something like the energy which moves the image actually 
the photogroidilc plutt which adds up the cumulative the star Tor In this 

action of hours llut It Is tert tan to make heat ■-* * ' * 

s Im< ii [mmhit m re scnsltlte thi 

airtes With such dttlces the hea . . 

n he detected and reived from the star Is turned Into electrical 


mcrel) of the moon liut of the st 


realise thst mum brightness their heat is still perhaps one-fifth of 
tlie maximum amount fit art of tMs sort, lnvlttbi* to 
the naked eye maj send us more bent than Vega In 
action hy a relay tlie certain Instances the ratio of light and heat to some- 

““ --— -» ten thousandth port Of the value tor a 

This Indicates relatively very low tem 
pefutures probably from 1300 to 1000 degrees Omtl- 


uuire reccnflj and In like niunnci ul Mi 
Hu he it measuring device Invert Him 
lie bt tli In uppt unmet and In thoorv 
Tw< liny wires cf dllTirtnl metals meet 
in a little disk blackened to at sorb any 
radiation which falls n It If this June 
tlon is healed while the rest of the circuit 
of which It forma n part Is unaffected an 
electrh current will he ml up which cun 
he registered bv a sensitive galvanometer 
Various metals differ In thermo-electric 
power and b\ a suitable choice snch as 
making one wire 1 1 bismuth and tlu other 
of a bismuth tin all \ the current can be 
Increased If the win. of allov is soldered 
to a bismuth wire at each end and first 
one junction and then the other Is ex 
posed to the source of beat tlie currents 
will flow In opposite directions and tlie 
observed effects will Is doubled 
Theoretlcullv tlien things are very slm 
pie bat to realise high sensitivity In prsc 
tire Is anything but ensj Since the heat 
of a star even though concentrated bv the 
greatest telescc |ie Is very feeble the re¬ 
ceiving disk and wires must be made ns 
small and light as tmsalble In the ap¬ 
paratus used by Pettit and Nicholson the 
disk Is about 1/50 of an Inch in diameter 
and 1/8000 of an Inch thick while the 
wires or rather strips of metal which 
lead to It are 1/250 of an Inch wide and 
1/8000 of on Inch thick To ssaemble and 
mount so tlnv and fragile an affair de¬ 
mands great manipulative skill 
The slightest breath of air blowing post 


t he made of glass but of 
fluorite or rock salt which unlike the 
ordinary type of glass are transparent to the long Invlsl 
Me rajs as well as to tbs short ones that we call light 

Hew the Observations Are Made 


and this low efficiency is almost unavoidable tor the grade We may look upon these variable * 

e In temperature of the heated Junction Is little us bodies which periodical!v and ft 


a still u 


a tenth of a degree even for the brightest stars known cool down from the ordinary stellar tempera 


lower temperatures practical!) all the 
radiation la In the long Invisible waves, 
the visible light tonne but a beggarly 
fraction of the whole 
Further work with this new and power¬ 
ful Instrument of research will tell us 
much regarding the temperature candl 
tints of the stars and of the moon and 



Turning to our usual staissuing, we 
And Ovgnua right overhead—the swan be¬ 
ing fairly eesv to Imagine flying north 
eastward down toe Milky Way, with his 
outstretched wings extending Into the 
darker sky on each side Along the galaxy 
to the northeast we find Orpheus Oasrio- 
pela and Perseus to the southwest, 
Aqtttla Ophinchns, Sagittarius and Scor¬ 
pio (setting) ly ra la west of the smith. 


Draco and Ursa Minor are above Urea 
Major all being In the north northweot 
Pegasus Is well up In the east with An¬ 
dromeda on the left, while Aquarius and 
Capricorn us are In the dull » 


MV* 

■ an la Standard Ti 
■st W raadt one bssr 

NIGHT SKYi AUGUST AND 


id for the average 
The heat measuring device In 
add* a new and vary Important weapon to the armory 
of the astrophysicist and we mav expect to hear much 


The Planets 

Mercury la an evening star this month, 
bat Is south of the sun and la eerily seen 
In our latitude. Even at the end of 
August when he Is furthest front the stm, 
be sots at T 80 P V and is deep In the 
twilight Venus is a morning star hut 
very doss to the sun, and practically In¬ 
visible Mar* too I* behind the sun. and 
In conjunction with him an the 8th and 

___ Jupiter is in quadrature east of the eon on 

present perfection, the 3rd, and after that Is an evening star, but la visible 

. after 0PM even at the month's end Saturn, 

about 20 d e gree s further wust, Is am evening star 


is m •emu, thse 


All this care would be of no avail were not the elec- of its results In tbe near future To apeak of __ _ _ ........ 

trie nl Instruments equally smritlve Here fortunately, thing now It la found that stars of different spectral Uranus Is approaching opposi tio n, and la observable late 


the tlnv a 


n l>e obtained commercially The defections of For the • 


e brightness, a* observed by the eye tbs 3 F M 


g light from a mirror that turns with It If th* 
mirror la of verv good optical figure the scale can he 

placed ns mu. 

still obtained 
of two 


nad as usnal by re- hottest stars send us the least total heat and the cooUst first quarter at 1 A M an the 10th, and fun at 8 A. M. 


This sound* very extraordinary until on the 28th. Mm 1 
tarn the thing around and my that tor equal *way on the Sri 
na twenty fret awav and good result* amounts of total heat, the hottest star* give ns th* most 
luth en instrument will give e deflection light—when we recognise at once the fnctor of luminous Hers end N 

everyone who undentanda why a 


■ millionth part of a mini ampere This gal¬ 
vanometer ts not **t up In the dome but far below In 
the basement In a room props ted from changes of 
temporalun The wires o mas ting it with the receiver 
et the tele scope, which must be about a hundred feet 
tong must themedve* be very carefully Installed and 


When 

paratus ts to good order—as the writer 
days egoj—It work* ltk» 8 charm The hundred toefa 


> which ran* at a higher tempera tore the ITth On the 


Jupher cn the iTth, and Ur*n» « 
‘~g of th* 28th a partial hoar 


8*12 A, M by our aa 
Will be noticed hr the i 
4 BS A. M, when tiri 


It All Means to the Astronomer 

fair to give us tbe beet aeons at__ _ 

porn! of estimating th* temperatures of the cooler star*. She dips tote It 
For example Alpha Herotle*, a red star of what Is 
caned Ham M, gives only shout cue-fifth aa »ueh 
tight, In proportion to Its beat, aa moat Man of Its 
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The Motor-Driven Commercial Vehicle 


Condwtad by MAJOR VICTOR W PACK, M * A. K. 

This department u devoted to the interest* of pretent and pro* pea we owner* of motor truck* and delivery wagon* The editor will endeavor to answer any 
question relating to mechanical features, operation and management of commercial motor vehicles 


Stoddnf Cradled Stone rial fitting where grease ur solidified 

T HB aeeowpimylng pbotogmplia show 0,1 1)1 lu ,le delivered. A moment'* work 

the method need in boltdlng high "uiHcm to lubricate each part of the 

stock-pi lea of crushed atone tor highway track 

purposes on Illinois duy-lalwr const ruc- 

tioa of pavement, under the supervision New Cushion Tire for Tracks 
of the superintendent of construction, A PROMINENT tire ninipnni lias an¬ 
il. B. Jay Three-ton-copaclty damping lA nouneed tls? detalU of reustrucllon 
body trwke were employed to haul the of Ita new “uircore" cushion tire for 
aggregate from the railroad, and by use truck* Produced in the full und double- 
of portable runways or tracks up which cushioned tyf** tlio new tire Is designed 

the truck* ran and dumped their loads, to provide displacement spaces located 

piles were easily built to a height of flf- on both externul and Internal points to 

teen feet The runway sections were de- accommodate tlte flow of rubber wlien 

signed to be of such a weight that two under pressure The comiutnj, (minting 

men could handle units In placing them nut thut the mild tire tends to bulge out 

In position and taking them up and mov- at points In frunt of and at the rear of 

lag to other set ups. the area In contact with the road, as- 

They were constructed In ten foot serin that the external spaces, In tit* 



Plls of eruahad stone, as built by damping motor truck 


units of 4x4 stringers to which were 
nailed two-inch planks, making the 
tracks slightly wider than the tires. On 
top of the plank 4x4 ruble rails, or 
curbs, were bolted. So that the trucks 
would stay on the runways. Each ten- 
toot unit was attached to the next one 
by means of three-quarter-inch Iron 
hooka and eyes, and fastened together 
laterally by the mm* method All units 
were Interchangeable, 

Th* Lubrication Problem 

M ORE and more attention la being 
given to correct lubrication of mo¬ 
tor vehicle* for It la realised that no 
dam of machinery requires more thor¬ 
ough lubrication. Various systems for 
supplying dl and solidified oil to various 
parts of tbe motor truck have been In 
traduced of late. The most popular Is 
In the form of a modified grease gun 
which la provided with a flexible hose 
and coupling tor attachment to the ape- 



fonn of specially designed notches cut In 
the side walls and trend and the central 
hollow ring or core surrounding the 
base band of the tire, will take care of 
this "flowing" tendency The notches not 
only furnish displacement space but also 
a sure-footed truettou In all weathers. 
Ia order to prevent the accumulation of 
stones or caked mud In the notches or 
vents, priible ejectors. In the form of s 
step-like formation of rubber lugs, are 
provided In each butch. 

The principal cushioning ability of tbs 
“alrcore" tire, however, which penults 
deflection under load equal to that of 
normally Inflated pneumatic tire, llss In 
tbe use of the centre I hollow ring wbleh 
Is In the shniie of a continuous ring of 
n spear-shaped cross-seetlonnl opening 
The advantage claimed tor this type of 
cushioning Is that tbe rubber displaced 
merely follows the easy curves of the 
core and side walls and allows the In¬ 
stantaneous recovery of the rubber to Its 
normal shape after encountering ob¬ 
struction* In the read This latter fea¬ 
ture Is made possible hy the short 
“nose," or distance between the outer 
end of this hollow space and the tread 
of (he tire If the road shock were to 
be transmitted from tlte tread to the 
small circular opening near tbs ham of 
the tire, a perceptible lag would he cre¬ 
ated which would render tbe action of 
the tire practically the some as that of 
a solid tire at high truck weed The 
“alrcore” tire Is Intended hy its makers 
for front wheel service on all tracks ex¬ 
cept th* heaviest, and tor rear wheel 
service on thorn trucks which require 
resiliency, high speed ability ant) econ¬ 
omy of operation. It Is made In stare 
ranging from 84x4 to 40x8 and Mx 10. 
Th* price* of th* various «i*m are con¬ 
siderably lees than thorn of the same 
capacities of truck pneumatic tire*, 


Variable Length Springs 

I N a recent Urlllsb truck the semi 
etllptu rear springs have front and 
rear Hnilsirages rendering them suffer 
untl ungmentlng the carrying capacity 
with Increasing load, and vice versa 
Tlio reur ends of tlte springs, themselves 
of almost minimi design, are anchored 
to shackle plates us usual, though the 
plates project roarwardly ut an angle of 
approximately 30 deg from tlte horixou- 
tut Instead of lielng almost vertical with 
“un load," us shown In accompany log 
Illustration Above each aprlng end (lie 
frame bracket has attuclied to Its under 
neath stirfuce an Inverted curved allp|»r 
which, ns the spring becomes deflected 
with increased load, forms un abutment 
for tlte eml of Hie top leaf, progressive ly 
shortening tlte effective length of tlte 
spring 

Tlte shackle plates merely serve to In- 
cute the springs for the latter come Into 
contact with Die slipper almost linine- 
dlutely Die first portion of the loud Is 
put aboard. The slipper Is separate from 
the actUHl bracket, being of case-hard 
ened steel and renewable Grease cups 
are provided for lliP rontnet surfaces of 
slipper and spring as well as for the 
shuckle pin* At the from ends the silts 
Iters Hint npiteur, though Die shackles 
are nhaent The ucminpunylug sketch 
shows this scheme, which, while of ben 
eflt with quarter and half loads of mer¬ 
chandise, especially fragile goods, shows 
lo greatest advantage In connection with 
pnmonger transport vehicles which are 
apt to he lightly loaded at some times 
and Iteavlly loaded nt other* 

A New Type of Rail Cat 

T HE accompanying photograph show* 
a gasoline driven rail ear recently 
delivered to the Hetch-IIetchy Railroad 
nt Ornvelund, California. This car has 


tunny new and distinct feature* It seats 
thirty passengers und Is built for either 
merrew or broad gauge railroads On 
the Ketch Ketchjr Railroad It negotiates 
a live per cent grade, twelve miles long, 
with numerous 30 degree curve* at a 
speed of 27 miles per hour The Hetch- 
IIetchy Railroad have been operating 
gasoline motor cars for the past six 
years and this etr Is said to be more 
efficient than any of their previous 
equipment 

By placing the motor rearwardly of 
tlte driving wheelk all revolving parts In 
front of rear axle are eliminated, there¬ 
by permitting a very low hung c*r, and 
all motor noises and smoke or gasoline 
odors are at the rear Tbe passenger 
■eating capacity baa been Increased 
without lengthening tbe wheal base and 



Details of the design by which the 
springs are automatically lengthened 
aa the load Ihcresae* 


hotter traction secured by suspending 
the motor on roll springs direct over 
rear axle on one end of a sub-frame at¬ 
tached to the tnuln frame 
The suit-frame makes one-half of a 
complete track as It bus a swivel bol¬ 
ster bnllt In the main frame ao that It 
will turn at curve* thus eliminating 
flange wear und relieving side thraat- 
It Is said tliut the ear rides as well In 
the reur scats as In the center The car 
complete neighs but 10,400 pounds and 
makes eight miles per gallon of gasoline. 
Tlio sume principles may be qsed In con¬ 
struction of stages and omnibuses to run 
on tlie hlgbwsy* 

A Large Tractor Trailer Outfit 

W HAT is regarded as the largmt 
pressed-steel drop-frame semi¬ 

trailer that has ever been built la 48 
feet long over all 8 feet wide and 12>A 
feet high from the ground to tbe top, 
and Is built to conform with the State 
of Michigan's trailer law, the maximum 


limit of which Is flO feet This trailer 
was designed to haul automobile chassis 
to Houtli Bend, Indiana, and to bring 
back from South Bend automobile 
bodies. On each trip out of Detroit tt 
carries five large clwssl* and on the re¬ 
turn trip brings bark 24 open automo¬ 
bile bodies painted and upholstered The 
largest freight-car can handle only from 
18 to 18 hodle* The excessive freight 
rate on this class of commodity enable* 
this trailer to handle 24 bodies tor ap¬ 
proximately one-half of what It would 
cost to transport them hy rati. The 
bodies in this trailer stand up eod-wtse 
and are held In position by steel and 
wood frames so that they hang clear of 
th* floor and do not rah or touch eat* 
other They are brought Into the city of 
Detroit free from dust snd scratche* 



Gssoihw rail ear with power plant at rear 
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AttttlW, Iflt* 


Our Readers 9 Point of View 


The PoasibUitieti of SoMuxationa 

To the Editor of the Setsirnrio Auchoan 

Homo time ago yon hud a tlgorou* edl 
torlai against the promiscuous licensing 
of chiropractors. I have no more pudenco 
with thin colt than you have, but unloae 
wo confine ourselves aerupukrasly to the 
truth when we attack thorn, wo strengthen 
thorn rather than weaken them Misstate- 
menu of the aort you made in the pre¬ 
liminary portlona of thia editorial are very 
common, and frequently are aneh aa to 
throw diacredit upon oeteopathy 

You infer that Mindnene and ileafneoa 
cannot be cured by correcting subluiedonx, 
becauae ‘the nerve* to eye and ear never 
leave the skull.' The optic and auditory 
nerve* to he aure are cranial, but aome of 
the none* affecting the eye and the ear 
come from the ephie From a very com¬ 
plete dlscurwinn by Dr Lloyd Hills, F R.. 
(’ 8 In the California Stole Journal of 
Medicine for Jauuury, 1021, 1 abatraet the 
following Item* 

The eye beeomee aofter after motion of 
the cervical sympathetic Cervical tumor* 
and fracture* affect the eye Excision of 
the auprrior cervical gangllou In glaucoma 
baa been followed by improvement In 40 
per cent or more of caaem. Numerous oases 
of pupillary irregulurity may be eited in 
connection with enlarged cervical glands, 
medlnatiuul growth*, aortic aueurtam, pal 
monary phthisis, pnenmonU, thyroid 
tumors, etc,, etc. 

1 have met a man blind for two yenra. 
whom sight was restored in a matter of 
hour* by correction of oerviral miMuxution, 
by an osteopath 1 am peranunlly ac¬ 
quainted with four oateopatha who ban 
fnlly restored or greatly improved the tight 
of persons entirely blind, by oervicsl ad¬ 
justment. 

I should like to non eider with you some 
possibilities in connection with the top¬ 
most segment of the spinel column, called 
the atlas, on which the head rests. A 
study of the atlas and 1U relations will 
show how easily they can become dis¬ 
turbed and soma of the tronblea that may 
come from sock a disturbance. 

The joint above the atlas, between it and 
the shall, allows the rocking motion of 
nodding the bead, that below the atlas 
allows the head to tarn from tide to aide. 
In reality, rather then just two joints, a 
Urea number of small joints make np the 
articulations of thass throe bone*. 

A sodden tarn iff the hood, s blow, a 
bump, a fall, can produce sufficient trouble 
in one of thorn small joints to prevent free 
movement. Also there arc many muscles, 
large and small, attached to the skull from 
neck and shoulders. A cold draft of air, 
a alight strata or Injury, or other trouble 
may osnse one of them to contract and 
hold one of the joints in a slightly un- 
natoral position It is net so ranch that 
a bon* goes beyond it* normal range of 
movement ** that it become* to eome ex¬ 
tent immobilised within that range Hence 
the failure of the X ray to locate some of 
the thing* for which the osteopath treats. 
Among tho remits may be headache, heart 
or stomach trouble, deafness, blindness, con¬ 
vulsions, Insanity, Imbecility 

There arc among tho imitators of osteop¬ 
athy those who pretend to be able to touch 
the spins, find which bone Is mix placed, 
and tell exactly where the resulting disease 
may be found Hits la impossible Them 
people also publish pictures of the spinal 
column, showing how a slip of one vertebra 
upon another may cause pr es s u re upon a 
nerve, resulting in disease. This look* and 
Bounds very convincing, but dissections of 
the human body do not bear out tbe theory 
that a vertebra cam ordinarily press opon 
one of the nerves, cad tbs picture of • 
nerve’s being so pinched is an anatomical 
absurdity 

Hncfe of the Hood supply of tbe brain 
comm through arteries that pass np with 
the vertebra* They arc protected by tbe 
spinal column in the neck, actually panting 


up through little- hole* in tbe tide* of tbs 
vertebra When the atlas slips fa rsta- 
tlou to tbs skull, those arteries ora In¬ 
terfered with and the medulla and brain 
stem do not get a* much blood ns they 
need. The eyes may suffer In oo n seqasaos, 
or any of the other organs or functions 
mentioned above. The same lotion could 
cause a general nervous condition, bsoaum 
most of the nerves connecting the brain 
with the body moot pass through tide same 
brain stem region M essages eom* in on 


muscle* what tb do in consequence. 

The incoming sensations could be inter¬ 
fered with In this region, so that the brain 
may get wrong message* and mod back 
wrong orders to the musdes. To asks 
matters worse, the asm* which carry the 
orders out to the muscle* can also be in¬ 
terfered with here, and all sorts of jerk¬ 
ing* and movements and even ooavaltiotu 
could result All of Ibis Is In conformity 
with the theory of Dr A T Still, founder 
of osteopathy, who announced In 1874 that 
"The rule of tb* artery is absolute.” 

The internal on rot Id art tries bring tbs 
rest of the blood to the brain The cobber 
of the internal carotids is affected by 
fibers coming through the superior cervical 
ganglion of the sympathetic system, ■ 
bundle of nerve* so close to the sties til at 
its blood supply. In turn, can be lnflneaosd 
by an atlas lesion 

Nouralgia of the face may aim ha 
canoed by such a lesion The chief nerve 
of sensation in the face arise* from tho 
brsin ami not from the spinal oord. Tat 
some of its fibers pas* np to the brain 
from the upper part of tbs eord. It ta 
easily seen how the Wood supply to thass 
fibers can he affected. 

The vagus nerve Is so called be caus e it 
Is such a vagrant or wanderer It pages 
down from the brain as far aa to tbe bant 
and tbe stomach It emerge* from tits 
skull so chow to th* atlas that it can bs 
affected, and far-reaching systemic 44*- 
turbence* brought about by the atlas Moo. 
Theao are only a few example* of th* dam¬ 
age that may be dona by a rabtaxatiou of 
one of the vertebra. Any om of these 
things may happen llany of them may 
happen together TWe an 94 e sets bras 
and any one of them, as wall xs riba, seapo- 
be, clavicles, and other bones, may suffer a 
snWnxstioo with bod result*. Moot sab- 
luxations reduce tbemoetves. either vsry 
soon, or when we relax la sleep. Bat saga* 
do not 

Those oeasou Moos, their eCtot and 
their correction, are studied and u nderstood 
by osteopath le physicians. I cob Dot say as 
modi for any other school of bsdfog, I 
have outlined bat the banet abate* of 
what actually does or Buy taka pi so*. To 
eovsr tbe subject would require a book. 

Tbe only reason I bar* for offtetag 
these remarks on ddiopreetie to you is 
that you are among those who bare over- 
stepped the subject and unintentionally 
cast donbt npou facta discovered sad 
proved by Dr A T Still and his followers, 
who constitute a reputable tad reeogajaad 


Gyroscopic Motion 

To the Editor of tb* Soustisio AuMXUdgt 
The ”dastieal H theory of grroeecpte 
motion proptuodad by tbe matbsmstid—g 
gad generally a eg omsd to be correct in¬ 
volves the proposition that If an frietioa 
and air redatane* were reoorad, tb* 
•pinning wheel would describe Indefi nitel y 
about the central support a series of fes¬ 
toon* the rasp* erf which would lit ta * 
borisootsl plane. This theory is dearly 
expounded la Barnard's -Th# GyrotpM^ 
<1808) Ha says that if th« daaerfbd 
cycloid wen a “material a ufr e on whtoh 
tb* axis of the gyroeeep* rastad wlfleet 


frietioa and without rotation it would 
travel along this cam by tb* offset of 
gravity sloe* (tb* velocity of d es c a n t ca 
tbs downward breach carrying it up th* 
asesnding on*) with exactly tbs sums ve¬ 
locity that tbe rotating disk doss through 
the combined effseta of gravity and rota¬ 
tion.” This proposition ta obviously unten¬ 
able. Tb* wbesl in such pass would sot 
rise to tbe height from which it descended. 
No form would be applied by tb* station¬ 
ary “material curve.” The turn would, 
of course, deflect tb* motion of tb* de¬ 
scending wheel but la deflecting it it would 
check it (regardless of frietioa) Tb* 
wheel would move the “material oam” la 
the opposite dtreedoo thereby imparting to 
it some of its energy Hence the wbesl 
would not rise to tbe height from which it 
fell And If It did, why when It reached 
tbs top of a cusp would h go forward In¬ 
stead of backward ? 

Barnard then say* that “rotary motion” 
of tho wheel baa “preetesly” the same “ef¬ 
fect” as tbe “material carve”—flat It de¬ 
flects "the body's path from vertical 
descent, finally directs. It upward, and 
causes Its velocity to b* destroyed by th* 
same force which generated it” 

Hut “rotary motion” is a fore* sad if 
such fore* causes an “offset” it la thereby 
to the extent of the “effect” g en e r a ted, 
transformed; and If it be transformed to 
some extent, to such extent wiD its quan¬ 
tity in lta orlgtnsl form b* diminished. 
“Rotary motion” cannot produce an "ef¬ 
fect” without becoming Impaired. Hsaoe 
the wheel win (In the abssnos of friction) 
finally cess* to rotate lta torse will be 
spent hi tb* effeete generated procession 
sad support of tb* wheel and axle against 
tbe opposed pull of gravity, 

Barnard also says that “rotary motion 
has no power to impair the work of gravity 
through a given height in gstwrating ve¬ 
locity but it dose have the power to 
change the direction of that velocity “ But 
certainly if it baa the “power” to do thia. 
anil exerts such “power,” to the extent 
that it does so by so much is Ha “power” 


“power” to “flange the direction oT a 
“velocity" he infers that It oan do so 
without impairment of it* “power” But, 
of conns, “rotary motion” can bo mors 
“change tb* direction” of a “vekwity” with¬ 
out loss of ite "power” than it can generate 
a “velocity” without mk km. It cannot 
have ite cake after it baa eaten ft. Ac¬ 
cording to the “eJasstasI" theory preotMoo 
is an effect without a eases, L *., without 
a transformation of that which produces it 
Th* theory is plainly sreoaeoua. Pre¬ 
cession i* occasioned by tbs fines of grav¬ 
ity aod caused by the fores stored in the 
spinning wheal. Gravity tills th* wheel, 
thereby partitioning tbs fore* stored to ft, 
put of whi* i* than applied sesetomm- 
erate rotation around a new axis. The 
application of sooh fore* to th* wheel te- 
doosa precaution- It cannot reta in flu 
fixed support around At wbaet sad so the 
wheel rsvtdvs* scored Aa aapport Pre- 
cestioa ta tarn results to As appflottiao 
of part of tbe spit-force agitata gravity 
and If it bo aufldsatly strong it wfll 
prevent th* whet! from fsMag at oucs. 

sfs' 

wheel drops. Tbs removal at Motion to- 
suiting to In (Teased pfla su tio ui tad flu 
application of more spta-forta xgilast 
gravity prolong* the era foot betwaw th* 
two force* but ta foegfl th* rat* fore* 
become* too foeWt to raattto th* wvigbi 
of the wheel aod axis tvto undsy th* tarn- 
ulattoo titaw iI forra^wSM to to- ‘ 

{obSoJfra 1 *)*sam m Sto u flat As »rw> 
poll at gravity to "belssmsd” by an squal 


lata rain time (fa* fores opposed to grav¬ 
ity when a weight to bold ta tb* hendwffl 
heooste txhaasted tod A* wStfott Wtil ta* 
Tbe loros stored in A* spinning wbmi 

awrttwrf!at 

ove r come by A* greeter toy** of gravity. 

and its moremeoto eeufom to msflntota 


is ao frietioa. Frietioa would obUtsrst* 
them. It to rastarkaU* AtaAto barbar¬ 
ous theory has psrststed tmexposed Into 


Mhtkewitfcs and th* Bpirita 

To the Editor of ths Bcoorrmc Axtboica* i 
I am deeply interested in year srtidUs 

?S£&7SSS&Srt'L'Z 

•too read th* atatmasat* mad* fay Father 
t\ M. de Heredia In vsriow* puhUestiooa 
Lta w BOW look am) sxantiao A* qoes- 
tioo of spirit, ph o tography from aaoAsr 
angle. Let U* osssm* that A* a ve ra g e 
derA rate to a oivUtasd sossmaatty to W 
per thousand (wbifl is low), and A* aver¬ 
age death rate to ha uarfrUtasd nomatualty 
1s from 90 to 35 per thousand. We wifi 
tab* an average of IB per thousand Th* 
papulation of tbe world to stated to be six- 
tetu hundred mUHota, making dm total 
deatim per annum twenty-four aiOiono, or 
tweaty-foar minim spirits par son am. 
Now tbs age of soon to rartoutiy estimated 
from six thousand year* to sbty mOUou 
yean, A* first estimate to not tempted by 
science. What to Ae age of th* Nssndtr- 
thal man? Tb* Piltdown sum? The 
Javan man? Ths answer* ore largely the¬ 
oretical. Let ns taka As age of man frets 
bis first apptaraooe and estimate ths tlm* 
on* minion year* (also a low figure), mul- 
ttpty th* above t we n ty-ta ut mtfflota by ta* 
taUHos, W* bare a total *f twenty-fear 
quedriWoc spirltel (a figure too stspau- 
doua tor ear isaagtaatim) atoet Aa Mrtk 
of auto, sssuatiag that apirite are immstahl. 

New gatatiraa tatoei Whta to A* post' 
dost of spirits la stpsea? An Aar to saw 
ianssdlste viefarity? They awta bear they 
oetafi not b* p h ntagf i p bsl D* they M- 
eapy vseant sphet, or *w apgea? Whta w* 
more, do waptash Asm aflto? D# ax- 
eresetaeaa'aDfl a* buttt by mam bsQgtaga, 
atm, dfoplae* Asm? Do toat- moving ta- 
hieto* rah rata them (horrible thought), 
or push thass said*? Ho taWte hrr* 

aftas ayg eeart 

§$S$3$& 






FLABHXJOnT.—H. M. Komctxkt, c/o 
Bright Star Battory Co, #10 Hudson St, 
New York, N. Y. The Invention 
provide a Ih ah Hgb t. 


s £ ). W » y doead. resulting in the 
_ J ot the battery, m that the op¬ 
erator mar peek the flaaUIgbt amonf tool* 
or metallic object* without tear A further 
object le the provision of mean* which vir¬ 
tually tnerinde any (l*a**r ot the atom of 
the bale besoming Injured. 

MARKING DEVICE.-Mam* h. Gas- 
Cllf, M8 W. #Btb Bt, New York, N Y An 
object of the tovsntton la to provide a device 

SS^TSSTBrn^ and by*naans of 
which sub-tt t lsa and idendflcatloo mark* 
may be ase edited with a plate or fDm by 
directing a adnata abeam of electric light 
agalnat the amudtive aorfaee of the plate 
thna exposing that pordoa of the earn* di¬ 
rectly endsriying the device, ao that when 
the plato la deve l oped and the poeidve 
Printed the ride arllf be present. 

vompagbkxjntroixing device 
FOR DTNAMOB.—G. a Htnna* Bo* 408. 
Benner* Pun, Idaho. The invention re¬ 
late* ta a device Cor eoatroWng the field 
winding *f dynamo*. An object reside* in 
the provistoa of nuaw whereby the field 
exdtatl** of dynameO pan ha senridvely aon- 
trollsd hy aototostie mean* which 1« actuated 
ia aoeovdatoTwith load vsriedoa. of the 


it Bt, Maynard, Mas*. The 


a above) or spading fork, ' 
serve to form the deal red cavity <u u» 
ground to receive the plant, and to supply 
the necoaaary water or furtlllxlug mixture 
to assist the plant in taking root. 

PORTABLE COMBINED COTTON 
PICKING, GINNING, CONDENSING 
AND COMPRESSING MACHINE.—Ma*y 
W StLTKBTEioaNC, 34 W SSd St, New York. 
N Y The moot important featnro of thia 
Invention resides In the combining of cotton 
picking, glnnlug, condensing and compressing 
uiccbanism on a vehicle to render the ma¬ 
chine portable and capable of being moved 
into a field as an entire unit ao that the com¬ 
plete operations from the picking nf the cot 
ton to the baling thereof may be finished on 
the field, with a minimum number of helper*, 
the cotton being transferred from one process 
to another by a continuous air current. (See 
Fig 1.) 

BACKBAND HOOK.—B. W BahjtT, 
Lawlsy, Ala. The intention relate! to books 
for the backhand of draft animals, the prin¬ 
cipal object being to provide a hook which 
will aerve to firmly support the trace chain 
and prevent the name from slipping in either 
direction A further object la to provide a 
book so constructed that a trace chain may 
be readily attached thereto, and a book whit* 
will be simple and practical in construction, 
strong and durable in use, and lnexpenaiva 
to manufacture (See Fig 2.) 

SPRAYING DEVICE.—A A. gramas, 
Spooner, Wl*. The Invention relates to a 
device for spraying a liquid upon plants ia 
the field. An object U to provide a flexible 
attachment for a movable spraying machine 
which will co act with the Utter to brad 
standing plants at tha time the liquid is die- 
charged so that the plants, including lnaeoto 
clinging to the tinder aide, will be drenebad 
with the spray eolation The devto* may he 
adjusted for nee on plant* of vartoos heights. 


ilarly to receptacle* for 
mail deposit and collection boxes, the object 
being the provision of a receptacle including 
a pouch bodily ahiftablo Into and out of tbe 
mnil box with moan* to receive therein de¬ 
posited mall so that tha collector need not 
handle individual pieces of mail but may 
withdraw the deposited mail in a aingle 
operation 

I,\HT FOR SHOES AND SANDALS — 
J Tuohas, 210«, Heron St, Aberdeen, 
Wash. The general object of the invention is 
to pmvlile a last adapted to be plaoed agalnat 
the shoe nt tbe exterior instead of being 
lneirtcd In tbe shoe. A further object U to 
pruvlik a lest that will enable tho sole to be 
fastened neatly, and practloaUy invisibly, by 
nailing with tbe odge of the sole plaoed 
against the lust disposed at the exterior of 
the aanilal 

AWNING CONSTRUCTION —W F 
O’Domticu and C Bktbold, c/o W F 
OTJoiidoII, 024 W 78th St. Chicago, Ill 
Among the objects of thia invention la to 
provide an awning construction having means 
for controlling tha operation of the awning 
from tbe Interior of tbe structure, such a* 
a dwelling, to which the device 1* applied, 
and means for partially boosing the awning 
fabric to protect the same from rain, snow, 
and the like. Tbe device may be applied 
to a window frame of ordinary construction 
without extensive alterations of the latter 

IRONING BOARD — R. A. Moemwon 
ami F L. Oswauj, 1007 Board ot Trade 
Bldg., Portland, Oregon. The invention re¬ 
late! to folding ironing board* Hu object 
ia to provide a board with three legs which 
folds snd unfolds madly, which requires no 
fastening means such ss books or similar 
attachments, which when extended will have 
the necessary rigidity to facilitate the iron 
tng operation without requiring unnecessary 


■online,, ui constitute I 
spacer between the si 
more specific object is I 
Wy connecting Iht Heci 


CLAMP FOR ROOFS —G, O. WHIR, 
c/o H. 0. Co won, Gulfport, Miss. Tbe 
general object of the invention ia to provide 
■■lumps for use on roofs in various portions 
ut the Joints, at the overlapped shingles, at 
tli* peak, and as an edging for tbe root 
whereby to make the roof water-tight and 
keep It from buckling or warping, as wall 
as to prevent nails when over-driven from 
damaging the roof, and in addition, the root 
is given n better appearance 

CONORETK STRUCTURE .—J A. 
White, 2320 0th Ave., Seattle, Wash. TV 
invention relates to concrete structure 
adapted to be employed in tbe construction 
of dwellings. The object is to provide struc¬ 
ture* ao arranged and related that whaa as¬ 
sembled they present great strength and 
rigidity, the walls being substantially hoi 
low Another object U to provide a struc¬ 
ture with means whereby tbe interior finish 
lag of floors, callings or side walls may be 
easily and securely fastened to tbs wall 

BUILDING CONSTRUCTION—R. H. 
Inwlrr, R. F D No 4, Box 32. Medford, 
Conn Tbe Invention aim* to provide a 
building especially adapted for use as a 
garage, or for storage purposes. The object 
is to construct a building in such a manner 
that space heretofore wasted will be used 
to the fullest extent and that vehicles stored 
therein will be readily available and that 
backing will be practically eliminated, dm 
vehicles after entering the building bring 
placed upon a turntable and brought In 
direct contact with tbe compartment to be 
I occupied, (See Fig 4 ) 









































■omprlaliix a Up and a 
hkh the tip la to be 
object* la to proMila 
embedded in tiro Up 
bnlea In tin hoiking 
rcaed (h an on the arc 
a 111 wm to finally damp the tip 
C VLI NDAK —W n IUxk*. 1001 F 
Oth St Nr wton Kan An < bjtct of the in 
\ anti in U to provtde a calendar which may 
be need for a period of 12 ) an or more A 
further object la to proiide meana for bring¬ 
ing the varloua day* and yeun into regintra 
Hon arith an opening ao thiit the derired 
month and year may be viewed rhe deiioe 
la almpla and not likely to eaalljr get ont of 
order 

8HOr FVSOTNPR—B M Klimt 88 
r With St Near York N Y The primary 
object la to pmridt a ahneatrlng boldir 
which la almple in conatrncuon and opera 
Horn Another object ia to provide n ahoe- 
atnng holder which la readily attached to 
tin upper edge of the ehne to rerelve the 
loupe of the knot of the ahoe lace the holder 
being adjustable to hold loopa of vnrioua 
lengtha an I to be eaally remoted by the 
ueei when not dealred 
t \MHIA~V Oil ****** 1152 49th St 
Brooklyn N Y Among the object* of the 
intention la to protlde a film winding 
mccbanUm ahieh may be operated to pool 
Hon an unexpoerd aeeHm of the film atrip 
behind the abutter opening lifter each opera 
Hon of the ahntter A farther object u to 
provide an automatic winding of the Aim by 
whlrh the paper atrip on tbe film win be 
wound upon the a pool before the Drat ex 
poaure and after the lent in order that 
the a pool may be moored from the camera 
without danger to the caponed aectlona 
COMBINATION FCRNITUKi —A L 
hm MS 60th Brooklyn N Y An 
object of tUa invention la to protlde a com 
btned table and ironing board the ironing 
board being of the folding typo. A further 
object I*, to ao eonatruot the ironing board 
that it will ba foldable within tbe table 
when not In one and supported by the table 
when in operative peaMon 


ing aheit mnaio and other d 
The ^primary ^object of Hm 

allow any Mlicted paper contained therein 
to lie lint without tendency to rurl np 
annla when the binding cane la laid open ao 
na to it pi ae the particular paper aalectad 

(.HAND HTVNII CONSTRUCTION — 
B J Lamhuit 5 > atrclilld St loaa City 
lie a The gi ureal object of the invention 
in to proiidt a grand atand atructure formed 
»f at.el plato* in atep form proildlng on the 
trnda thin of *eet* the atructure aa a whole 
reflecHng practicnl cmndderatlona with re 
apect to atrength anil aimpllcity of eonatruc- 
tion arrangement of bracing and Hie char¬ 
acter of the aeata 

BIX TIT A( Lr —J Raouio and F Bo* 
atoani 017 58nl Bt. Brooklyn N Y One 
of the principal objicta of Hie Invention re 
aide* in tbe pro.laion of a receptacle for 
drinking water whith include* n aeparat* 
compartment for ice aa a cooling medium 
when by the practice of placing the ice dl 
rectiy In the water ta eliminated Tbe in 
ventioa farther alma to proiide mean* for 
drawing off the water from tba malted tee 
without emptying tbe receptacle proper 
(See Fig «.) 

COI LAPSIBLF DRAWING BOARD — 
L L Oi**w**T* Frankfort Ky The in 
vention hag for it* object to provide a eol 
la pal bit drawing board whkh eompriae* * 
minimum number of part* which eon be 
quickly and readily —ca bled or (Haas 
aembled and when dlaaaaembled can b* 
packed In t email apace for transportation 
and the convenience of a traveling mu The 
device la not Intended u a piece of oOce 
fornltnre. 

i CHECK PERFORATOR — R. Ratm 
B o* 111, Nevada Mo Among the object* 
of the Invention te to provid* a aha pie davic* 
that may ba employed to etriekly —tout * a 
check following the Hue* *f tbe Mtett mid 
numeral* in the amount for which the check 
ia drown Tb* device i* portable and wffi 


TOY FURNITUHL — A Dtrmaui 
I h rby Oonn Among the object* of the in 
ivntlon ia to proiide elements or unit* of 
«natroction which when united will form 
innoua article* of furniture A further ob 
ject ia to pro. ills toy furniture made np of 
"licet metal part* having an arrangement of 
coupling which enable tbe parts to b* read 
tly naaumbied and which will be strong and 
durubla to withstand rough usage 

VALVE—W R Smith Lompoc Calif. 
Till* invenHon while relnHng in general to 
valve* baa r. termor more particularly to a 
conatructlon whloh ia eapecially applicable 
to irrigating and the like eyatema of water 
distribution The primary objett ia to pro 
duce a valve which i* simple ia oonatructioo 
yet capable of carrying ont its intended nae 
with efBHcncy and eonieaienoe both in in 
suiting and manner of operation 

CONCRETE WALD CONSTRUCTION 
—A H Nation 690 N Center St, Tor 
Vick Calif The principal object af the in 
ventioa 1* to provide a convenient means fat 
constructing n hollow ro c Cre te wall A 
further object ia to provide a form by meatm 
of which tbe wall may be conatrooted atrip 
mice and daring tb* oonctr a c ti on reinforoug 
member* bolding tb* wall* in apaead relation 
may be Introduced without la any manner 
interfering with tb* proper op eration of tbe 

STEREOPTICON DEVICR-W H 0. 
r>tTDL*v America*, 0* Tbe invention re¬ 
late* generoUy to pJetar* projecting — 
chine* and more pertfamUriy to the projec¬ 
tion of aterooptiroa pteuro* for irintad 

poo* ia to provSe'a'Jto'pla 1 'am? inexpeuTro 
■ter roptiecu drofa* darinSf tar a tfa ckw i a t 


the hair after the latter la around an the 
main portion of the eurlar end to prevent 
pnasrinlity of entangling the wire in the hair 

TABLE-SLIDE CONSTRUCTION —S 
H Cook 100 Main St Watertown. Wl« 
An object of the invenHon in to provid* a 
table^dide^cooatruetion In which the sliding 

provide the maximum amount of supporting 
aurfao* to the plate* ootuieeHng the members 
together A further object ia to provide n 
device hi which the end eliding member* are 
adapted te be reined slightly no na to pee 
vent the nagging of tbe end* of Hie table 

BAG—A. 1 Fa*k*wo*th end E M Sr 
Clajuc SIB Batter St Ban Fnnctooo. Calif 
This Invention relate* to bag* that are in 
traded for anaponnioa from supporting d* 
vlcee, and pnrthmUrly to each boa* when 
and* of paper or eerily tom material the 
pnrpon* la to provide n simple and inaxpea 
rive bag that eon be suspended in each man 
nor Hint tbe weight of Its content* win be 
meUJned by a relatively Urge portion of it* 

ACOUSTIC DEVICE—H D Baown, 
c/e A Fein bar* 286 Madbw Ave, New 
York N Y The in ventioa at— to provide 
a device adapted to be worn upon the p erson 
of those wboaa bearing 1* defective for the 
pdrp— of tr an s mi tt in g and lntonatfying 
tound ware* aad vfbttthmg to tba timer ear 
tat order to eDeriet* dUeeddbrto eanatd by 
defeotive heart* a, the —tad — bring 
tranmrittad to & ear ah a print opposite 
tb* pat — ta M portion of tit* temporal 

provide a Met and a tti ns R ia —emtlagi of 
cental*— in which ortfeU* and material 

3w?«>«!Taais 
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tainted » W *4 rt ffi with EMt&fl far ftttAfifa* 

faitt to wqr fctoio, tbi button belli* pro* 
riLd with S naek Whfch eVTVS.ItoJtotals tto 
tottou to«P «Md boa tto fabrieso that 
mother fabric may to easily attached, tto 
o^okot tto batten having mounted on Ite 
inner w*n,toofc«giilng mesne with whioh 
tto resWest tooto of u attaching nou en 
nto (»* Fig.«.) 

BURIAL APTABATUI.—J D Jmm- 
Utoa, 13 Meeting St,, Charleston, & O Thin 
intention relates particularly to an ap¬ 
paratus dMlgned to receive tto earth from 
atnohlydug Item and told tto name until 
noth tton aa it la deal red to refill tto grave, 
at which that tto apparatus functions to 
deposit aaid earth In tto grave in sub- 
■y—H.riT a unit mass. An object la to pro¬ 
vide an apparatus which may to folded into 
compart form and readily transported, with 
a miatmum of titan and labor (Bee Fig la) 

RBFRIQJOBATOB AND COOLER.— 
W M. Barr, e/o Vspo Corporation, 166 
Sutter Bt, Ban Francisco, OaL Thl* in¬ 
ventor too been granted two patent* of a 
aiadlar nstara, ttoy relate in general to re¬ 
frigerators for preaarving food stuffs, and 
have refanooa more particularly to a so- 
called loeJoaa refrigerator in which a re- 
eeptada in equipped with meana for atoring 
food staff. which ia ao constructed that with 
the aid of a liquid evaporation, preferably 
tto evaporation of water, the food may to 
maintained in a perfect atate of preaervadon 
Tto object la to provide auch a receptacle 
which wUl to property ven dieted, maintain 
a cooling and refrlgaradag medium, and 
may to produced at a comparatively low 
eovt* 

PIVOT BOTTOM —M. Wmaa. 148 Beach 
74th St, Arveme, N Y Tto object of thin 
invention la to provide a almpla and efllcimt 
button of tto pivot typa daaigned to carry a 
doth cover and which may to readily at¬ 
tached to or detached from any fabric. 
Among tto purpoaea ia to provide a button 
for ornamental purpoaea which will net done 
to tto fabric to which it ia attached. 

ROLLER SCREEN.—F R. Kowraa, e/o 
W H Jackson Oo„ 2 W 47th Bt. New 


type eepeeiaily adapted for uaa aa a protect 
tog tureen for fireplace opening*. A farther 
object It to provide • ecreen which may be 


of a poaidvdy looking meana. 

SINKER.—B. IfOxe, e/o Mrs. Anna Aid- 
rich, IBS W 128th 8t, Naw York, N Y 
This invention relates to stators for flshUaee, 
and has for a general object to provide a 
tinker eo formed at to result in a better hold 
on tto bottom of tto water, ao that a tinker 
of medium weight may be employed The 
i ncre ased holding action furthermore requires 
tarn paying out of the line aa compared with 
an ordinary sinker of equal weight, resulting 
In lata attain on the pole and tackle. 

TANK.—J W K knurr, East Millstone, N 
J An object of tto Invention la to provide 
a tank In which combustible and explosive 
material may bo storad and-at tto tame time 
protected against fire. A further object la to 
provide a tank In which tto parte an ao 
formed that one or more walls or sheet* of 
water ia provided around tto tank tor pre¬ 
venting explosion* or burning of the ooutonts 
of tto tank. 

VANITY OABEv—B, Autmrr, 870 Biver- 
eide Drive, New York, N Y Tto Invention 
rrf*tea to a container adapted to hold toilet 


aritclM. An object ia to provide a east 
which embodies ia m article means for 
ho ld in g a plurality of articles in asperate 
relation and in eucb manuer that each of the 
articles bald Is readily accessible for use. and 
at tto same time to render tto ease particu¬ 
larly suitable for carrying about in a Mall 
apace, as, for Instance, * pocket or handbag 
(See Fig. 11.) 

ELEVATOR INTERLOCKING DE¬ 
VICE.—J, a W Focal, c/o Fogal-Wffl- 
larna Safety Derices Co., Quiney, IU Among 
the objects of this invention la to provide a 
combination latch for elevator doom and 
Interlocking safety device which is almpla in 
cons traction and in which the electrical 
points of contact are thoroughly insulated 
A further object is to provide a device which 
may to readily attached to the ordinary type 
of elevator door 

DOOR-OPENING DEVICE—J E. W 
Focal, 1700 Stats St, Quincy, IU. The in 
ven tton particularly relates to a device for 
operating folding doors. An object is to pro¬ 
vide a device having meant for locking tto 
sections of the door in closed position and 
for preventing relative movement nf the door 
natU the locking mechanism haa been actu 
uted to release tto door The parts are ar¬ 
ranged for movement without binding and 
with very Utile friction 

_ Hardware and Tosln _ 

HAIR CLIPPER.—C Narriri, Manhat¬ 
tan, Nevada. This Invention relates in gen¬ 
eral to hair dipper* as commonly naed by 
barbers, but hae reference more particularly 
to means in the nature of ail adjustable 
uttuiliment to enable the clippers to bo used 
for cutting relatively lung hair, as well as i 
medium and short length hair, uU oter the 
baud, without the necessity of using shears. 

KNIFE. — L. B Bates c/o KoantT 
StohIK, WatarviUe, Maiua Thn invention 
lias particular reference to folding Icniveo. 
Among the objects ia to prmidc in cumblnn 
tion with a folding knife mean* for posi¬ 
tively locking the blade respectively in 
opened and dosed positions, and means for 
relinudng said locking means A further 
object Is to provide means fur effecting an 
liiitiul opening and movement of the blade. 
The knife ia comparatively simple in con¬ 
strue! lun and operation, and inexpensive to 
manufacture. 

DENTAL TOOL.—G O Bell, Ashland, 
Ky The invention particularly relates to a 
tool in which a plurality of teeth are pro 
vldod, adapted to move in various circular 
pairs when the tool la rotated, for the re¬ 
moval of the excess plaster from a plaster 
of paria model, and for the shaping up of 
tto model so that it may properly fit within 
u flask. 

LOCK.—M. Ann, 1412 Wilkins Ave, New 
York, NY An object of the invention ia 
tto provision of means whereby tto look 
may be operated either by a knob or by a 
key. and whereby whenever the knob is need 
to actuate the lock the connection between 
the bolt and the key-operating meana may 
be removed. A further object red dee in the 
provision of a lock bolt of particular con¬ 
struction whereby a double engagement be¬ 
tween the rasing on the Jamb and the eating 
on the door ia elfartod 

NAIL PT'LLER.-J R Buadlet, Box 
1230 Miami. Fin. An object of the Inven 
tion ia to provide a simple and effective tool 
which is adapted to be used by cabinet 
makers, Joiners, carpenters, and others work¬ 
ing in wood, to occasion the withdrawal of 
nulls driven into wood. A further object 
le to provide a tool which facilitates tto 
drawing of deeply driven nails without eaua- 


lag any appreciable injury to the artiflU 
from which the nail it remove d . 

VISE.—W Bout, Pieterten, Swltaertsnd 
One of the prindpal objects of tto invention 
ia to provide a vise which ia quick acting in 
that the Jewa may be easily adjusted to 
their approximate positions without naeea- 
dty of continuously rotating tto main oper¬ 
ating screw while at tto same time not 
impairing the effectiveness of tto screw 
when it la brought Into action A further 
object is to provide a vise which la strong 
and cnpaMe of exerting a very poworful 
gripping action on tto work engaged 

COMBINATION DOORKNOB AND 
RINGING DEVICE.—E. B. Caldbwood, 
llUO Franklin St, Oakland. Calif The par 
ticulor object of tto invention ia to provide 
a ringing device hidden in a doorknob that 
will sound an alarm when the knob ia turned 
in either direction The devico ia con 
ttmetod In auch a manner that its outer 
appearance doea not in any way indicate 
that a ringing device le connected therewith, 
and a simple means render* the alarm in¬ 
operative when desired 

LOOKINC1 BOLT— 8. W Bavb, 680 
Valencia St, San Francisco, Calif The 
primary object of the invontion Is to provide 
means which may be conveniently used for 
permanently or temporarily damping plates 
or the like The device is especially adapted 
fur use where it la desirable to clamp two 
or more plates together preparatory to rivet 
lug or utherwiae fixing them together 

L UVN EIK1E TRIMMER— J Leeb, 133 
So West St, Allentown, Pa. Ono of the 
foremoat objects of the invention ia to pro¬ 
vide a cutting implement for edging that 
portion of u luwu at llte sides of a cement or 
other sidestdk, a turf remover and cutting 
gage being included ua elements of the im¬ 
plement. A further object la tu provide n 
tool in which the cutting gage Is adjustable 
so that different widths of turf can be re 
moved hs desired 

FASTER.—II R Kraack. 144 N Lin 
coin Ht, Chicago Ill An object of tto in 
veutlon is to provide a caster that is uppllcu 
Me to vnrinus articles of furniture, trucks, 
uud the like, sud has means fur bolding a 
ball member so that the latter has a rolling 
eontJUt with the floor A further object is 
to provide a device having means for bolding 
K bull member In operative engagement with 
a Moor and for preventing friction botweeu 
the uiovuhlo purts. 

_ Heating and Li ghting _ 

GAS HEATER.—C Var Sarttoout 331 
South Ave Waukegan, 111 An object of 
the invention la to provide a gas heater in 
which the boated air la by passed through 
a plurality uf radiating iripea before it ia I 
expelled Into the room A further object ia 
the pmv ision of a devloc In which the heated 
air first flows outwardly from the Muter, 
then upwardly along the aides and then out 
nt the rear the air in the room being 
drawn by the heated pipe* and warmed 

OIL BUHNER.—W K, Lgwu. 1918 
House St Cheyenne, Wyo. An object of 
this invention ia to provide a burner whioh 
is adnpted to be arranged within furnaces 
and heating plants originally constructed for 
the use of cool or the like, as a fust, whereby 
hydrocarbon fuel, auch as various grades of 
nils may be used for such furnaces without 
extensive changes, if any, in the ordinary 
construction A further object ia to ao con¬ 
struct the burner ae to direct tto flame oc¬ 
casioned by tto combustion of tto fuel 
radially diffusing the beat over a maximum 


| STEAMING CABINET-L Aroelc^ 
e/o Circle Pleating Outfit Ckx, 52 W 31st 
Bt, New York, N Y Among tto objects of 
this Invention is tto provision of means 
whereby article* placed within tto onbinat 
to to steamed are property and effectually 
steamed without becoming wet and effeeta- 
ally steamed on all sides. A further ohjeot 
resides in tto provision of meana whereby 
tto articles an kept out of contact with tto 
walla of the cabinet and the condensation of 
steam property abaorbed. 

Machi ne* and Mechanical Doric— 

' ATTACHMENT FOR GATHERERS 
ON 8EWINO MACHINES.—U A. Pole 
LIAM, Box 72, Frankfort, Ky Thie invest- 
tion relates to a seam ripping attachment to 
be applied to a sowing machine. Tto inven¬ 
tion coordinates tto gatherer and an oacfl- 
lating blade for severing tto stitches, move¬ 
ments being imparted tn tto Made by a re¬ 
ciprocating member associated with tto well- 
known form of gatherer employed on sowing 

m pO WBR-TRA NSM188I0N MECHAN¬ 
ISM.— J Imfelliziw, 102 Meaarole Bt, 
Brooklyn, N Y Tto general object of tto 
invention ia tto provision of a simple and 
durable power transmtodon device that may 
be mounted in conjunction with any mariii— 
and adjusted to transmit power along dif¬ 
ferent lines. A further object is tto pro¬ 
vision of a transmission device, the gears 
and clutch wheels of which are ao mounted 
that they are held against movement length¬ 
wise of their shafts. 

RECORDING DEVICE FOR LIQUID 
PI MPS —A B Bntpkb, Gram Valley, 
Calif Tto invention lias particular refer¬ 
ence to oil dispensing putnpa such aa are 
commonly used tn automobile supply sta¬ 
tions. The device is Intended for use aa 
dispensing menus in cooperation with a 
faucet, und to provide an automatic meana 
of eliminating uuy errors of tho operator in 
the failure to record the sale mads. 

ROD ELEVATOR. —C E. Sikmar. 
Lost Hills, Calif An important object of 
the invention ia to provide a device adapted 
for use in lifting the rod or tube of an oil 
well, and means whereby the same may be 
operatively connected to the upper portion 
of the sucker real so that when au upward 
pull ia exerted on tto device the sucker rod 
will be elevated, and menna whereby tto 
operator may release the device by a spring 
without possibility of Injury to himself. 

CLEANING BRUSH.—E. Oeioeo. e/o 
Munn. Anderson A Munn, Wool worth Bldg- 
Broadway, Now York. N Y Au object of 
this invention ia to provide a power-driven 
brush such as is utilised for cleaning sur- 

eSVriaVMk to virtually all 
planes and which will further bo primarily 
adapted to ampernte with the surface to be 
cleaned, which surface ia disposed at an 
angle to the mounting of the brush 

HEEL CUTTING MACHINE.—A. 
ScnoKR, e/o Schmidt. 1237 College Ave* 
Bronx, N Y This Inventor hue been 
granted two patents of a similar nature, 
they relate to oboe machinery for trimming 
tto front of heels, the object being to provide 
a construction wherein the unfinished heels 
may be fed Into tbe machine and auto¬ 
matically cut at the proper plane, tto ar¬ 
rangement being such that tto hoels are 
manually placed in tto macblna and auto¬ 
matically moved to the cutter and the tod 
frouts cut without any further consideration 
by tto operator tto construction Includes 
a rotatable platform with holders for tto 
heels, and the speed of catting may to 
VHried (Sec Fig 12 ) 
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CONTROL HEAP —D ___ 

«B- Mexla, Tun Th* Invention (dates 
to well-drilling apparatus, wherein voire* | 


oil sealing device ia being applied 
moved. A purpose ia the provision of 
trot head in which the valves ere snp. 
for movement In area of the same circle so 
that in dosed position their confronting 
edges meat and thus provii' — . . 

sent for preventing the [ 
tween the valves and drill i 
DEVICE FOR STRAIGHTENING 
1’IIOTOOKAPUR! PRINTS — O U Rian, I 
Rapid City, S. I) The Invention relates 
to a mechanics] device for straightening | 
photographic 
curled durlni 


rollers and i 


i means, whereby to 


adapted to enact with the bait far delivering 
the straightenod prints therefrom in an or 

APPARATUS FOR HEAPING OB 
PILING UP PACKAGES BAGS, AND 
THE LIKE.—J O. THotmor, Paria-L'IIoe- 
pital, Saone and Loire. France. The in von 
lion has for its object to provide a devioo 
for taking packages from the ground or from 
a floor and piling them either on a platform 
or above the ground Tha device ia ar¬ 
ranged in such manner that the whole of tha 
apparatus may be raised or lowered on 
" ' to required place and the 


split nun iihad for cylinders 

FOR SPINNING FRAMES, SPOOLERS, 
AND CYLINDERS OF LIKE NATURE. 
—W Uunoit and J U Juris, address 
John P King Mfg Co, Auguetn, Us. Among 
the objects of the Intention is to provide a 
spinning frame cylinder which la constructed 
in such manner an to permit of the dlsao- 
aembly of the cylinder and the removal or 
replacement of the ahaft upon which the 
cylinder la mo an tod with the neceoalty of' 
removing the cylinder from the cylinder 


AUTOMATIC BEARING ADJUSTER. 
—J F Rosa, e/o Kll Nock Co., Davenport. 
Iowa. An object of the Invention fa to pro¬ 
vide a device that la adapted to be applied 
to a bearing and ia automatically operated 
to adjust tha parts of tbs bearing relatively 
In order to compensate for wear on the bear¬ 
ing and on a member journaled therein. A 
farther object fa to provide n device In which 
tha adjustment of the parts la effected by 
spring actuated means The device ia | 
adapted to ba applied to an ordinary bearing 
without extensive changes. 

1-OUI/TRY DIPPING MACHINE—O. 
E Homes, e/o Automatic Poultry Dipper 
Co., Wichita, Kan An object of the lnven 
tton 1s to provide means for removing vermin 
and scale from the body and legs of fowls, 
and for automatically dipping the poultry, 
and thereby relieving the caretaker of the 
tedious method The device conaiata * * 
runway adapted to be put In communie 
with the outlet of the poultry bouse pro¬ 
vided with a hinged bottom which will r~*- 1 
tactically drop the poultry by their 


WARPER SEAT—A. J Pan*, e/o A. 
M Supranant 200 Oak Hall Bldg., Paw¬ 
tucket, R I Thfa invention relates to mate 
adapted to ba attached to a warping machine, 
to provide a net for operators. An object 
fa to provide a device adapted to ba attached 
in a desirable position with raspeet to a con¬ 
trol member of the warping machine, or 
moved out of the way when not in use, 
which embodies means operable by 
weight of " 


BED BATHING APPARATUS— L. E 
Rgaifin, 1007 Hill St, Seattle, Wash. The 
object of the Invention fa to provide an ap¬ 
paratus which may he easily and quickly 
attached to a bed and arranged for bathing 
a patient in the bad without greatly disturb¬ 
ing tbe patient A further object fa to so 
eouatniet the apparatus that it may be easily 
folded into a compact bundle and transported 
from place to place by a nnrsa or 
person. 

SUPPORT FOB INVALIDS.—G Kut- 

->, Dunlap St, Memphis, Tenn. 

of the iavantion fa to 


SURGICAL INSTRUMENT. —D. Lo 
O rumen, e/o Georgs Tfamana ft Oat, 107 
Park Row, New York, N Y. An abject of 
the invention i* tha construction of a ernrgi- 
by means of which the tonsil* 

v ...-... 

_____ lodged fa 

the throat, aside from the faet that • sever¬ 
ance of the tfaeue fa permitted by - 

this device bit " 

with lean danger of 

TRUSS.—W ScHumo, Menard, _ 

The invention relates particularly to a 
in which provision fa mads for the aliens 
tion of what are known as aerotal ruptures, 
the primary object being the provision of s 
simple, inexpensive form of trues which may 
be firmly and evenly maintai n ed in proper 
piano with minimum discomfort._ 


SHKWJ&trgstj 

pre sented t» tha road —*— - J ^ 

vl’ed for ooanaadng t 
follies by a plurality of 
secured to the rtopecth 

AUTOMATIC BRAKE FOB MOTOR 
VEHICLES.—J Faux, 1408 N Timbal! 
Are, Chicago, IT 


obstacle. The device ia — 
not likely to get out of order. 

401 Collins St., JoUet, Ill. An obj*et"ofto* I 
invention ia to provide an unload 1 — M —‘ 
having s tfltshlsjxxj? and having 


LEAF TURNER—D Hoaoin, 804 Van 
derbilt Ave„ Brooklyn, N Y One of the 
principal objects of tbe invention ia to pro¬ 


vide i 


g leaves or sheet* whereby mudetana 


the"like will be rdfaved’rf**#' _ 

of turning tha sama by hand. A further 
object fa to provide turning mechanism in 
the form of a clip which may ba readily ap¬ 
plied to a piano or the 7“ * 

push bottom actuating m 


• readily i 
A a pedal 
is for turning tha 


CARBUHCTOR—A H. _ 

dumbos Avc , Boston, Mass. It ia an ob¬ 
ject of the invention to provide a carburetor 
which win produce an extremely efficient 
mixture during idling, and high speed and 
will additionally produce an efficient aoeeler- 
nting mixture causing the motor to readily 
take hold during this interval, and virtually 
precludes any danger of tbe seme stalling, 
upon its being suddenly subjected to a load, 
at a relatively low engine speed. 

GASEOUS FUEL MIXTURE—D Bon 
mtu, 100 W Htokmann St, 

Ky Tbe invention particularly 


whereby tha load eon ba deposited at various 
elevation* either directly to tbe rear of toe 
truck or at either eld* thereof 

GEARING —A Saniw. 70 Richard Are., 
Glendale, N Y One of the objects of the 
invention fa to provide a gearing in which 
two shifts may be drives in one direction 
and more power may be applied to the shafts 
than fa possible lo th* ordinary form of 
gearing. A further object fa to provide a 
gearing of thfa typ* ia which the gears car¬ 
ried by to# shaft* to be driven are driven 
upon opposite sides of their respective 
shafts. 

AUTOMOBILE TOP.—8. H 


provide a (levies of simple construction which 
may be pieced In the pipe leading from the 
carburetor to tbe manifold of tbe engine, and 
secured by a mechanism having no movable 
parts, thus avoiding likelihood of loos or de¬ 
rangement and avoiding the Improper intro¬ 
duction of raw gas into tbe engine. 

VALVETAPPHT SILENCER—G W 
[ouRT and C K Moerr. 438 10th Are., 
Beattie, Wish. The primary object of the 


alve t 


■ to relieve the noisy condition 


caused by the ploy between the rods and tap- 
pete, and further to an eonatruet th* sOane- 
Inf means that it may be readily ineorpo- 


ROTABY ENGINE—S. E Kocw- 
paarxa. 407 Tudor Hall, Mam. Are. and 
10th St. Washington, Pa. An object of th* 
invention fa to provide a rotary angina an 
bodying means for automatically and gradu- 
" cutting off the flow of fluid late the 


m crescent against which it troth* 


Pertaining to Vehicles 


Texas. As object of tote tnvautlau la to 
provide a aid* dumping body for automobile 
trucks and all otoar vehicles wkito win sc 
able to* tarrying and asperate damping of 
two dUfonat materials, *r to* ready and 

---■-- ■ -** bom* damp- 

_ —___ _ba damping 

bodies cons is t of two lengthwiae parallel and 


object U to provide s 



th* objects fa to provide _ 

-—eh may be easily mtnlpu- 

■o as to be oonined withla to* walls 
body or extended above the top of toe 
body, end to provide a folding top so con¬ 
structed that It may be collapsed In such a 
mminer as to be nested without toe neces¬ 
sity of taking to* same apart 
PERMU TATI ON LOCK FOR IGNI¬ 
TION SYSTEMS.—F 0 Wilixt. 181B 
Southeastern Ava., TmtlanapoHs, Iud. The 
general object of this Invention la to pro¬ 
vide a device applicable to to* coll box of 
an antomoHU for locking the ooil elements 
to prevent surreptitious removal of tha ooil*. 
An important ob^mMa to provide an am- 


oat obfeteof thfa torootfaTi* to provide 

jrs&^rxvjstg' 

storaga or display, hr totem «f >»»■ 

fTABILIZINO AND ALININO DE 


o prorid* a dsvie* of thfa character whfab 
nterorpte, absorb, and oppoato rend ahoeta 
-od vibrations, eliminates htoHIMb tod 
bouses tbe vehicle to malatala a trw* ao u raa 
rough road* and around sharp earn*. 
IOOK ABSORBER—F. A. Dowum, 
San Antonio Aw* Alameda, Calif. 
The primary object of to* invention ia to 
provide a shock absorber which is adapted 
to be associated with to* spring struerortf 
of vehicle# such as aotomobOee for absorbing 
and diminishing shocks and vibretJoO* inri- 
dent to the irregularitiee of to* road sur¬ 
face. In thfa devtee air I* employed na ■ 


TIRE CARRIER—J B. Keen, 880 HII1- 
de Are., Jamaica, N T Tbe invention 
. dates to a carrying frame at the rear of aa 
automobile for supporting a pair of apart 
tire* and their riots. An object is to pro-. 
vide means whereby the tires ean ba quickly 
and easily damped In tha frame or removed 
"lerefrom, with means for locking to* rismp- 
g port against movement an aa to prevent 
«ft of th* tires. 

ADJUSTABLE JOINT.—W B. Bor Mm, 
l(Ufl Waterloo St, Los Angela*, Calif. The 
tor has been granted two patent* of ■ 
it nature which hare particular refer- 

-to a joint to be naad for atouriag to* 

bumper of a motor vehicle t* tha frame of 
“ some. Tbe frapa usually o ut re* down- 
rd where it engages to* reMM* spring 
I to* ouroe* vary with th* dUBsnat took** 
vs hides, tot frame* efao vary fat cross 
torn, and It fa the object of throe tore*- 
“ ■ suitable)* * 



provide a suitable joint b 
Mdtag to* bumper and 


taper and th* frame 
used for penetdrofy 


WHEEL LOCK—J E Joints 

Are- R, Warren, Ohio. The a_ 

Invention It primarRy to paevid* a 
devise adapted to ba ea*°(dated W 
in* wbaalaroh as la uttM wi 



: &qAW 58 Im I, 

mrnM 



nectfon between th* front axle of a motor 
vehicle and toe wheals, allowing to* latter 
- v J riva« by the front axle eud at th* 

- * allowing to* pivotal motion of the 

wheel# on to* axle whereby to* motor rahM* 
may b* attend. 

VALVE—W. S. Pcxrauh 141 Bearer 


used to supplying gaaolina aarriee at) 

far an cipedttioue dtacharg* and flOfeg no¬ 
tion. whWkwiU be leak-proof and aaay to 
operate, and to whleh damaged ar worn 
—irt* may b* readily resawed. 

NON PNEUMATIC TIRE—<5. A, tag, 
OBB Southern Bird., Brent, N. Y. Th* prin¬ 
cipal object of toe Invention ia to proOuro a 
cubed rote for pnaamati* ting rod tn prorid* 
«r stamen* for dis p osa l within tke ecter 
ef a tiro wbfoh replaow tos tonal to- 

-J teror tub*. tonedoMto giro the re- 

qutred reatoaney and at toe wtoe time ebim- 
tnates to* trout** taddrot to toflatnd tow 
by preidndtng puncture* ngdj hWrgto^ 



«e m. 
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£S5$$Ss$=& »— 

KKCKKt: type. 

srssffis.'cSJsSs.': «t j 

t ^lryarido«^fctMnaneber<tfn)ee«>a.for 
m!* ). opa r s tha st ad, j wa ■^■ irt ^<rfAo^M-dc>wp ^ 

„ • '* tM '»« to "'V •■•A., v;' 

W&egear drtv. le ««d for the front end, tlx problem of slim 


Study of Material and Methods Needed 
in Non-Metallic Gear Production 


Quiet gear-driven front end obtained Tests with a typical 
product indicate blanks are more expensive than metallic 
type. Fewer tear-downs and easier inspection offset extra 
cost. Analysis of manufacturing processes improves results 
By J Edward Schipper 




■ hfe aestaflk guars. In aaalysiaf his 


foot sad flare So (Ml accuracy. Owing to 

rrindujgamchitof up to tki* time, this, of team, world tnyolri a 

'EZ'iZSZ *”*’ "* . . . 

Tbs Forude* Is m l s rin . Co, miimtaowo of WMMiSe (HI 
blanks, has made to iwt e re a ti a i s tu dy of jest what can be acetaupiuhed 
with armutotaOe material TUsooaoara has more than sao^ooaagine 



lUul |tl him this retrAsmear. bat It U difficult to ktp them 
uarformly «oto team eigStmncrurncfos in likely to occur U their 
men a fcc turs. Inm sateelle not slaatic saough to c omp ensa te fee thsse 
laaccurncfoe whno dm gear b la optmtioa, snd tbo “ring" of metal 
striking motal at high apoade tm aa undaairahb nobs.Variaooos In 
tM dto aa csh ew toa tto .c mtod by whip ofashaft at high .peed and 
byaillltttfcaapnftaalwartaatolwatwtaaoloaaecantaatotlBiactioa. 

dhaid>!iS(wilS£|!!!>^taf>sS5G^ > bamo>a«££^«»d aStawn 

east. Ftelto aamsdagras of inaccuracy, tbs ooc-rnrtalfcc gear would ba 





ftf 1 — rwo taar tract on ths ifamafl » 


■ana It la quite apparent, for instance, that tha attwyth 
nth thio type of material decrease vary rapidly with Increased 
r Consequently, the smaller (taro ore for stronger than tha 


material, rather than the larger camshaft gear 
The development of Formica material hee progressed over a nnaihar 
of yean, and the method of manufacture la ofinteraat. The bm problem 
la to secure not only tha neceaaary physical propertwa, but also a high 
degree of uniformity Formica la manufactured from a apaciaUy wove* 
eoctoa duck and Redmsnal naan, the latter bang the anhydrous product 
of the Bafcriite Corp. A fcatura of the duck employed la that it pnimaea 
tha aama ttrangth in the warp and in tha weave, with tha rank that the 
ituahed material haa the aama tanada strength both with and adorn tha 


gnat dMof d.nlnpai.at tinea that to 


Fit t — Four-partrmn far front nd irim on Kao ' The cotton dock.in the form of acondnuoua web, iaawb j t tt ad to an 

angina, mpfoguip Formtoo part far tkt eranktkaft impragnation praceaa romprinng two ttepa and which u claimed to m. 

mi tdltr gtari. and mttal part for tkt oanukafl and tun tht complete impregnation of every *ber of cotton with tha rain. 

pntntor intt part. After impregnation, the treated duck la patted through a ma n h eated 

oven, the tjjted of p atea ge . circulation of air and temporatun being 

an^that^imi^ com pounjoftoy Sind thould not be uaed in running warts tha reaction in the phenol ream, anddnvea off all volatile mate- 

in the cattuton gear with a matter gear The abranvu in the lapping nala, including whatever moisture then may ba in Win dock itself 

compound imbeifaltaelfintbfgaar and very thartly cute away the teeth After this treatment, thaduckiscutmtoshactsofthapropcrsbe, tha 

of the norwnctaDic gear TWt manufacturer further atatea that he individual laminabona are built up to the deemed thickness and aub- 


good act of mctalBc 

aBg aftgg^at g ri’sp 

cutdy —cMtomwefi Mw htohttnlbdh the tl.ning,^tnum^ soepcctsjhs t dm practice I 
g ear c n tdh g problemuriHfrillftha^^ ^tp ^Mar anottek MuWhhrmt ^ r» r *- 

■ptSa at noisy genre and oo tolutlon oaoept tha very Inefficient and It is, however, a fact thi 
coady om of ebanaieg timing naan oo aJmoat foiiabcd anginea. drive on tht particular car 

Aa tha opinioncl wg—nnfiSiwwamn to agree with that of moat proved satisfactory to tha 
Othsrewfaohavao ff a r td their views oa this Important Subject, .further with approximately the tan 
exposition of tha points made by him will bo of interest. It U naceaaary toning tram on dnacar hast 
to hare good arerllrm» in perfect alguiaant. truarunaiag arbora, rtc , bly bring driven from a pu 
on vhich (Beat or hob dm gaanuHaadvima the cutting of one gear ata Tba water pump la mounted 


TMramt/ar Fannies Gasre 
It it, hoaravar, a fact that Formica genre, aa uaed 
ive on tha particular car in both four and tre-cyGi 


ucta of tba proper aaa,o 

_ _Jeered thicknem and au 

foe ted to the final curing proceaa in ateam heated hydraubc prcaw 
where a preaaure of nearly one ton per aquaro inch la armiicd. T 
material la cured at a temperature of about 175 deg. C_ Tbo time 

rendera^thi jred"* pn^luS ^foiaiUa imdumoIuEfo?^ 11 ' 


drive on tha particular car in both four and «x<yHadrr types, have rendcra the product practically infuabla and insoluble In water, cal or 
prerred aatufoctnry to tha manufocturer Tha concern fit. tha genre aayof th,ordinary Mvenre. Tba material (.removed from theprasa. 
with approximately the aama-backlash a. ured with metal gears. The In the form ofaboeta, and from theae.lreta tbobl«ka wcut,aithcrby 
timing train on this can haa only two g«re, the generator and fan aarnm- band mwing or dreuiar cuttere. The material it than subjected to 
Uy bring driven from a polity mounted on the crankshaft eatenamn. critical manectioc, with regard tohardi»aaa,inaolulabty, tanrikmngth. 


time rathar than tb* Ranging" of hlanha to na arbor It is naceaaary ahaft-Noinemafortveofanymagmi 




eo kasp ttohefcaakerpT 
In cutting nun mataMr gmre, tba blank, 
avoid fouaUageut teach. Anforaaapaada an 


Moat of tba manufacturers using gears of Formica or a similar com¬ 
pound bare found that men Ebaral tolerances for backlash are possible. 
The shaft centers, however, must ba held quite done. One concern cuts 


1 regard to ban d a n na, In s o lubility, tenailt strength, 

y of juvxmlbscper aq. In., a Bontll hardness of 
of I J», and a coefficient of linear expansion of 


be bearded Ilka brass. Some materials the Formic, gears to have about Ou»J in. backlash. If tbe tooth form 

>f these. snd heCx are held within narrow Bmits, the results have proved vary 

aa found that n otweatalbc gears art satisfoctory If not accurate, tha gears wear out rapidly, and nearly 
every cans of undue deterioration haa been chargeable to improper 



n manufacturing tuning gears fron 
emery to check tha finished product 
la, at the material haa a alight tern 


very ckody while setting up tha 
dency to spring away from tha 
v Corp. haa found that the same 
When this u dona a quiet front 


fm hfw tt i m mfkttj* 


Smite can ba held as 00 metalBc Mrs. W1 
and is possible with nagBgftla as fctl o a In 
One of the points whfch Is dfacwMd psul 


<>mofth« ^ i^whi^ U J i ^ to d p ^bl]ijii^^^y ottor la 

gears should bemads of oornpe 2 tioa.Tar . W tuna It w«*bS»Ud 
that the camshaft gear should ba atewnctamc, but manufacturere ot 

aOMtetsJllc gear materials now hov* become coonnctd that it ia better 

tha la that tba teeth of the crankshaft and generator gears wear ooly at 

thepcint of meshing with the camshaft guar, whereas the camshaft gear 

wexre at two pointl,wh»* the erankaWt gear mrehes with the cam¬ 
shaft gear end where the generator gear meshes with the camshaft geo 

Furthermore, there la sa aaevoa wearing acrioa upon tha camshaft 
gsar. At oos point It ia baiag driven br the crankshaft gear and at 
another lejs driving tht generator gear Hence, the fact that tha cam- 
shaftgear has ewica tha ateaW ofteeth is more than oftnt by the 
douhie and were* wear ospUaod above. 

OHHyftMbfhtev Stmttt 




i Insulation Co n Winton Place, Cincinnati, O. 






Mastering Nature’s Forces 


Without the telephone "re¬ 
peater," the entire electrical 
power available on the earth 
would not be aufScient to make 
bana-continental speech com¬ 
mercially possible. The three 
thousand repeaters now in use 
on Bell System long distance 
lines have increased the talking 
range of every telephone by 
thousands of miles. By mak¬ 
ing possible die use of smaller 
gauge wires, repeaters have 
kept down die cost of equip¬ 
ment by millions of dollars. 

The repeater is only one out 
of scores of scientific develop¬ 
ments of equal or greater im¬ 
portance in the advancement of 
telephone service Bell S y st e m 
progress has been a continual 
qncoimter with seemingly im¬ 
possible barriers, and a con¬ 
tinual finding of new ways to 


overcome them. Each step in 
extending the range of s pe ech 
has come only after years of 
study Each important piece of 
telephone apparatus has had to 
be created for the need. Each 
working day this pioneering 
goes on. Nature is harnessed 
to a new duty and mechanical 
ingenuity improves the tools of 
service, as fast as science finds 
the way 

Not only is the Bell System 
daily conducting research within 
its own nation-wide organiza¬ 
tion, but it is studying the dis¬ 
coveries of the whole world of 
science for their possible appli¬ 
cation to telephone service. 
Only by such eternal vigilance 
has the United States been given 
the best and cheapest telephone 
service in the world. 


• Bell System* 

American Telephone ano Telegraph Company 
And Associatcd Companies 

One Pellsy, Omm System, (/sImimI Jerries, esl ell rffos et erf 


EXHUUNTAL WOIK MODEL WOK 

I IDEAS DEVELOPED 



LATHES 

• to lS4aeh Swtag 

V F fiJehalarwCe. 





fear AM ro mt _ 

^IDIUHP 

4C®<WKWft 


| very hard and sssms beyond women’s 
I strength. Tt Is not likely that tbs experi¬ 
ment will be repeated, shipping men think. 

Aa Qsetrk FssUstu—To ksep up with 
the fashion a woman must change ner band- 
hag pretty often. The latest la an tUoml 
nntod one. When the bag Is opened a tiny 
electric bulb Is Immediately twitched on, 
showing the interior, and allowing tbe owner 
instantly to And keys, monsy, theater or 
railway tickets, or to naa the little minor 
which la one of the fittings. Thus is woman 
sated from hunting in her bag in the dark¬ 
ened theater or taxi. 

Ocean-Current Investigations.—In con¬ 
nection with its a to dies of the distribution 
and movements of larval fishes and other 
polHsic marine organisms, the Bureau of 
Fisheries baa undertaken lnveatigadona of 
ocean currents of the north Atlantic coast 
and for that purpose has deposited about 
1000 drift bottles. These have been dropped 
on three lines, running respectively, for s 
distance about 70 miles oil Cepe Elisabeth, 
ICO miles seaward from Chatham, Han., and 
100 miles seaward from Bandy Hook. The 
•tutlons are at Internals of about one-half 
mile, two bottles being dropped at each, with 
drags at different depths, the bottles being 
weighted so aa to float with but a email part 
of tbe neck exposed. Bach bottle contains 
a card offering a reward of 26 cents If sent 
to the Bureau of Fisheries with information 
concerning the date and location at which 
it was found. Upwards of 200 of these cards 
hais been received alresdy 

Cheaper Sleeping Can in Franc*_ 

Sleeping ears on the continent are something 
to be indulged In only after counting the 
coat bat drastic reductions In rats moat be 
made if the traffic la to be restored to nor¬ 
mal volume. Franca la leading the way by 
introducing second and third class “couch¬ 
ette" ears. Tbe^firatjdaas rates have been 

travel in a second dose “couchette” for less 
than the straight first class fare, and in n 
third darn “couchette" for leas than a 
straight second dass fare. The price tor 
260 kilometer* (166 miles) In tbe second 
Has* I* 16 franca and 66 centimes, and In 
the third riaaa 11 francs nnil 00 centimes, 
both In addition to the railroad fare. Couch 
I ettc compartment! ore constructed with six 
I potential banka. These eompriso seats—tin 
buck of the easts raised In n borlnontal pod 
I lion—and a new type of hat rank, broad and 
> strang enough to hold a deeper oomfortably 
5 The Innovation I* a grant boon to those in 
i moderate circumstances, as • great amount 
. of long distance traveling lx done by die 
£ middle dass and tourists at night 
- A Postal IaprwveatenL—Another tint* 
and labor-saving device for use In expediting 
tbe mails has paaaad tbs experimatri Stags 
and la being taetad by tha Post OSes De¬ 
partment The device will pre-canoel stampe 
put up in oofla tor use on other than first 
dam mall by large matters, before tbe 
stampe have bees affixed, and will than re¬ 
coil them in the original alaed oofl. Here¬ 
tofore many large users of such matt hare 
purchased uncaneafed stamp* in oofla which 
were then placed on outgoing mail by rtamp- 
afflxlng maehlnea already la general tire 

irnraltiTlnt rtmahiff ei Bum. 

through the canceling maddaea at tha peat 
offlos. With tha saw derioa la operation, 
however, tbe atasn* would ha purchased gt 
ready eaaedafi. The matt with tha ea n ea l e d 
stampe affixed would than ha sorted and tied 
in bundle* by tha matter aosordtng to desti¬ 
nations and sent ts the poet ofifoe where £ 

a 2 gtt.;a«| 

F^h*wwS> > tfa> C ^mk ^ i y h&jsrevraa? s 


Anyone can aarity 
end quickly learn to 


Applies Paint Varnish, Lacquer or any 
protective liquid la a finely atonused, accu¬ 
rately regulated, smooth and good looking, 
long wearing coat. Does the work quicker, 
better and at radically lower cost than 
broth painting could aver dream <4. One 
good sized Job pays for cost of equipment. 


New Us€M Ditcovered 
Daily 

for this marvelous labor-earing and al¬ 
ready widely adopted equipment for put¬ 
ting on paint FASTI Investigators say 10 
years trill see nearly all painting done the 
“8PRACO” Way. Thousands erf firms 
and individuals now saving hundreds of 
thousands yearly with mechanical printing 



SPRACO “EXTRAUTE" 

now make! It possible for everybody to 
palm the “IPRACO** Way Go kto busi¬ 
ness for yourself. 

Be progressive and Iggrwiln, 

Get *Th« oo “EXTRAUTV 
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Here they are Sir! the world’s most distinguished 
cigarettes —in a special new size— 20 for 30$ 


Clip them tonight 
far your Luxury Hour 

-that easy chair hour 
after the days toil, 
when evtty man feels 
entitled to taste life’s 
beft • • Soon jou will 
mckt&macbewtfr 

PKuMKLiSptaalt 

tyHtu-pkmembmjr 

Oof"#* 



For the connoisseur’s taste—and 
the thrifty man's purse—here’s the 
best cigarette news in many a day. 
Famous Pall Mall—the most dis¬ 
tinguished of all cigarettes—is 
now available in a special new 
•ize— 20 for 30c. 

At “a shilling in London—and 
a quarter here,” Pall Malls have 
always been the world’s best 
cigarette buy But the makers of 
Pall Mall have evolved new econ¬ 
omies in manufacture which 
leave the quality intact, while 


materially cutting the cost to you. 
Hence, the new "PALL MALL 
SPECIAL”—twenty genuine 
Pall Malls for 300—8 triumph in 
volume production. 

A trimmer cigarette than the Pall 
Mall Regular—a little smaller in 
girth, but with plain ends on/y— 
and with the same exquisite 
blend of the choicest Turkish 
tobaccos that has always made 
Pall Mall incomparable 
Try Pall Mall Specials tonight 
for your Luxury Hour. 


20 jor 2 > 0 $ 

[WEST Of THE ROCKIES 20>35«] 











To equalize pressures 
and as a safety feature 

Thu valve automatically ahuta off the flow of eteam 
from header to boiler in caaa a tube should burst or 
other internal rupture occur thereby suddenly re¬ 
ducing the pressure in that boiler 
It alao aqoallaaa prawn m h a t w aen di<b ant boflara in a battaiy 
preventing one boDer from working at a tower pnaaoro than 


JENKINS BROS. 
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■yet their cost 

is very low 


Kelly Kata are massive single-cushion tires especially designed fix- 
heavy- and medium-duty trucks. 


They have all the sturdiness of solid rubber tires and can stand 
punishment even better, yet because of then- distinctive construction 
they are able to do many things which solid tires cannot do. 


They get traction without chains on almost any kind or condition of 
road and cushion a truck practically as well as property inflated pneumatics. 


They offer many advantages over pneumatics because they are more 
dependable, far longer lived and cost a great deal lees. 


Whether a truck owner buys tires for the service they give or fix- the 
money they save, Kelly Kata win satisfy him. 



There are no Caterpillar 
tires but Kelly Kats 


KELLY-SPRINGFIELD TIRE 
COMPANY 

250 West 57th Street New York 


KELLY 



THE TIRES WITH NINE LIVES 




























































































































































































































































































Henry Ford 

Sectional Die* are uned extonafvcly in 
the production of armature lamination* for 
electric motor* and generator*, according to 
IfoeMaery, and are alao applicable to the 
maimfactore of other daaaee of atamplnga 
containing a large nomber of perforation a 
The only eeeendal dHTerence la deelgn be- 
tweee the aectional lamination (Ue and the 
aoUd die la that the punch holea In the aac- 
. tioaal die art formed by aectlona arranged 

■Ml aeJ M-J-l Wwb radially and accurately fltted and aaeembled 
B ** “*-”™* " OT oo a plate. Theee aaeemblad aectlona form 
B'l'aa8aa .*V< 3*’**■"*** the tower die member, the punefcc*. also 

RXTO.TC7KS4a» aaaetnbled on a plate, are aligned with the 

NM It, New Taah CKy tower die, ai in gnb-prem oonatrnetiou. 

- Bxhaaat Oaaea from Dieael Kegtee*.— 

—— la the opinion of one writer on marine aub- 

MUaroW I sacr-stas&WJUE 

jMW WMnBai a team engine, either reciprocating or torttoe 

. ’ type, with a oondeoeer He ail root tee the 

■ ton. shelving aiiassajrrtt.’Si 

I ifsmassisi usJvsa.'iStirxti 


BgSSSh.&SenSTSTO. 


Used by Hundredb of Large Concern* 

General Motor* i* only one of hundreds of large users of 
Skinner Bros (Baetz Patent) Heaters Ask us to send 
you the full list—it includes Ford Motor Co, Detroit 
Filtration Works, Crocker-Burbank Co, Federal Foun¬ 
dry, Lakehurst Naval Hangar, and others 

SKINNER BROS MANUFACTURING CO, INC 

Mud Office and. Factory 1*74 South Vend reenter Avenue, St. Loula, Mo. 
Eastern Office and Factory 140 Bayway, Elisabeth, N J. 

*~~* 441 Lit,!, a*. Clnahad. 411 M.iduD BUf. PliuU^k. t WaaS 9u 


SRiimerBros. 

CHEATING SYSTEM. 



















































A Specially 
Dotigned Tub* 
For Eo*ry 
Radio U* 




Why Magnavox is the 
Reproducer Supreme 

T ELEPHONE receivers used as ‘‘loud speakers” incor¬ 
porate in their construction, certain limiting factors 
which prevent them from becoming true Radio Reproducers. 
The Magnavox is an example of the true Radio Repro¬ 
ducer—hence its unique position m the radio world. 

By the use of the famous Electro-Dynamic principle, 
Magnavox Radio re-creates broadcasted programs faith¬ 
fully, according to their original pitch, 
quality and volume. 

Comparative demonstration shows 
that instruments using a different 
principle, fail to meet the standard 
set by Magnavox many yean ago V 

R2 M u mict Reproducer with 18-Inch curves 
horn I the utmoet in empllfylnt power, requires V 

only 6 of an eropere for the Mid $60 00 f 


Model C Megnevox Power Amplifier Insures *et- 
ting the Urtcee poeslMe power Input for your 
Megnevos Reproducer AglC, jeng |SSOO 


Writ for copy of our Mvbookkt 

THE MAGNAVOX COMPANY 

Oakland, California 
New tjpfc OOcai 370 lev with avenue 
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HERE! 



Good quality demand* aqual amptl- 
fteatiooioridl Iraq acacia* withinth* 
voice rang* Tb* 3.7 to 1 ratio of 
tha Type 231A amptifyinn Tran.- 
former givea maximum amplification 
without dhtoriten, ia mnW-waga a. 


Tha Oanaral Radio Co *• typa 231A 
Tradncmar ia wltabla lor uaa with 
UV-201A, 301.199. WD-11, 12 and 

tab*, of alaiiliar plat* Impedance 

g^ 56 R 5 

General Radio Co. 


LEFAX JOTTER 

Strip* your pock*t* 

of Loo** Papon ! 

SIX MEMO BOOKS IN ONE 


m 

lii 


J jijijiijjmiji i » 

Hi 



wamapm-m-r 

qwv*d tsiewwWteaUsaly 



su. 

ftttBta. 7 Sfeu.aA. 

am hp «**#*• atadMMM 

jaaaay—» " »•**• 

UfeWMifafolfa-* 


Radio fa Chhfe— * 1 Tbs Pdefag o or ra- 
apoBdaat of Tha Tim* of London r epor t, a 
dSkuJt situation with mrd to radio which 
baa aiiaaa ia China. Two year* ago an 

Aawriaaa eeonaay oootraetad to arcct radio 

station* fa China, and It baa now landed 

an (in can and material. Tb* government, 

however, refaaaa tha n*oaaaary oonaent to 

tb* Martin* of tb* work, on th* gronnd that 


previously acquired by their national*. ’ 

Japan*** are mostly conoemed under ui. 

Mitral Agreement of 1918, which cave them 

a radio monopoly for a period of SO year*. 

Th* Americana non tend that tb* monopolistic 

elanaa of that acreement la contrary to the 


Britain.—We are not alone in our radio 
experience. It seenu aa though Great 
Britain, which la following in our radio 


i have 


passed through "Thor*__ _ 

why this unfortunate controversy should be 

settled at the earliest possible moment," 

•rate* Tb* Electrician of London, referring 

broadcasting scramble In which the 

ih radio men now And themselves. lint 

_to the point “And one uf the moat 

important of these i* that a alump haa 
occurred In the rale of wirelea* apparatus 
Tbla ia unfortunato at a time when manu 
facto re r* were beginning to get into the 
: of the bueineea, but, having all dr- 
hardly h J 


scribed aa unnatural The paragraphs, onl 
nnraa, and dlacnaaions on the subject of 
broadcasting which have appeared In the 
“ pres* during the puat few weeks have, 
- . t It mildly, pusaled the public. Those 
who were about to buy wireless seta are 
bolding off until they can decide for them 

i whether to become a llatcner-ln la or 
_ ...t an illegal act. Even those who have 
acta are not certain whether they are en 
tided to use them, ami sales are suffering 
on that act)re." True, the British broad 
curing situation ia unfortunato, especially 
the licensing phase 


d pay a 


n the 


struck onr young radio Industry last 
liter, at a time when manufacturer! were 
juat getting into their full stride and the 
public, becauae of rammer weather, stopped 

A New Pacific Coaat Broadcasting! 
_ fatten 1* to be erected in Oakland, 
Calif, by the General Electric Company 
Work haa begun on the buildings, ami work 
moo are already assembling the radio equip¬ 
ment. It ia expected that the new station 
will be In the air within four month*. The 
plana provide for a two-atory brick atrnetnrc 
On the first floor will bo the office of the 
o manager, a geuerul correspondence 

__ for artists and quartet* for motor 

generator act* and storage batteries. There 
wilt be two atudloa — -* '— 


symphony orchestra, and a smaller .radio 

>m which solo number* and add raw*- 

ba broadcast TTtc uae of two studio. .... 
make poaaiUa continuous broadcasting. Ra¬ 


the reverberating qualities of the ideal 
studio fa order that the proper amount of 
dampening may be secured fa the Oakland 

studio to assure th* tnari- 

ity The radio control n 


antenna system. The antenna wil 
multiple-tuned and atrung between two 
towers, each ISO feet high and placet 

feet apart Beneath the antenna (- 

will be th* counterpoise amststfag of a net¬ 
work of wires, 14 feet above tho pound, 
ooraring en area of ISO by 800 feet In 
additien to tb* power hottae whiah wffi he 
one efary high, there will be a raaQ bufldfag 
Car th* tuning apparatne and th* end of the 
m»Wple-ran*5 enters*. It la prefab* ~ 
an auxiliary atodfa, oonnaettd wltl 
tranemittfag equipme n t of tho stout 
telephone Bn**, *01 fa faceted fa 



happened; 

The closed car he ha* just passed 
is on fire—the women and chil¬ 
dren in that car are trying to 
escape. 

If the fire has not gained head¬ 
way, he can put it out instantly 
with his Pyrene—save the pass¬ 
engers and save the car. 
Whenever you and your family 
nde in a closed car you face the 
danger of fire. 

Are you willing to take the awful 
risk? 

Install Pyrene in your car at 
small cost and you are safe from 
fire dangers. 

^ *"".*1 electrical supply dewier. 

PYRFNE MANUFACTURING CO 
S20 Belmont Avenue. Newark. N I 

ATI*NT. KANSAS CITT 



^Pjrrene^SAVKML5%onjrour^auto^fireinsuiance^remiui^ 
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K in 25 

ANSONIA 

Sunwatch 

Teti* the Time 
emt 9ohm Ae Way 


Md.aUbCMopm. 


*1322 

ANSONIA 

Gravity 

Clock 

lUK^mn^km 


I 


HmfirV+td Smm mH 

Ansonia Clock Company 
WJ ofcmSme*. Dqx. •. New Y«fc 
iUMrfiwcuifatur>owuT 


Emt to Build Things 



mad, Md Ua to* Iilittw Later they 
got at dut i Hff l ito mid aw tba aam 
Wt Vhoaa preseated to m* advanced until 
; wttkto a tar toebee of ay (aea, then with 
draw Tkaaa oaaa wan apparently balls 
bat those that paaaad across tba drde aa 
a who!* war* law defined and aoold hardly 

A wJrifaS^nwvi^^movanMt’waa^toav 
by tba latar oaaa, aoms of which entered the 
dnla (peeaamably (ram the cabinet) at tba 
medium'* laft, to paw completely aoroaa aad 
oat, while otharo ttartod within tba drda 
near the floor aad want onward apparently 
to tba ceiling 

Finally Black Hawk bade na good night 
wa got tba llgbta back and examined the 
medium ■ bomb, aa related above Cunoualy 
onongb—it happen! with Hr Powell not 
infrequently they tell me—the medium did 
Mt coma out of trance at once even after 
wa bad freed him He aat there for ten 
muratee in full light talking t > Sir Arthur 
and other* In the peraonullty of Pcti r Gullo 
way, a spiritist recently deceased He 
talked to the Reverend in what appeared 
to be Welah relapsing into Lngliah to aay 
aometbing about bruid and chaeae Thi 
Reverend a complete atrangrr In the drde 
explained that there waa in hi a part of the 
country a hill carrying thia curium name 
anppoeedly a corruption of an orljpnal Welel 
designation What the origin el waa how 
aver nobody had over been able to decile 
and H waa inferred that an attempt waa be 
lag made to toll Mr Qolloway thtu pr< 
ceeded to proie hla Scotch by giving the 
approved password, It a a braw briebt lirbt 
tba mrht (Ita a fine bright evening) The 
aUtement la made tbnt no Welshman apeak 
lng in hi* own identity could poaalblv meet 
thla teat but I thought thia very reckless 
indeed it Bounded to me aa though any 
German could meet it and I cnul 1 moat 
certainly meet it myatlf Aald* from the 
bread and cheese incident muth waa aald 
that the hearer* actcptel aa evidential aa 
impoaidhlB of coming from other than Mr 
Galloway ae characteristic of his personal 
ity etc hot it seemed to me that enthusiasm 
ran off with good judgment in this matter 

Another Forward Step in Electri¬ 
fication 

IContmuod from page St) 

• phase oonvtrtar* which will convert thia 
single-phase to three phase current for uae 
lu tba main motors 

The main motors six in number will be 
of the induction type with ground rotor* 
controlled by liquid rheostat* In the seeon 
dnry dreuita 1 he use of induction motor* 
provides that niggedntaa and simplicity of 
construction nnd n dependability of operation 
widen characterise this type of motors and 
doe* away with the uec of commutator* 

Power ia transmitted through gears and 
pinions to jackshafts which are connected 
' to the drive whotla by aide rod* Then, are 
— six loch motors an 1 six jackshaft* per loco 
motive each connected to two driving axle* 
Thia design enables mounting the motor* 
above the locomotive frame and the uae 
of aldo rod* makes possible the uae of the 
entire weight on driver* for adhesion thus 
making possible a tractive effort far m ex 
cess of that possible with individually driven 
arias 

A feature of the system adopted is its 
unusual capacity fur regenerative braking 
It baa long been recognised that in such an 
operation as that of the Virginian one of the 
moat serious problems hi that of controlling 
trains wlule deaccodtog steep grades. Thia 
will be acrompilabed in thia cats wholly 
by regenerative braking, tba air brakes being 
held entirely in reserve for emergency n*e 
By virtue of the type of motors and the 
system adopted, the capacity of the locomo¬ 
tive* for bolding on down grades will be to 
exeeas of tbelr tractive capacity to tolmbtag 

A steam power station with an Installed 
generator capacity of BO 000 kilowatts will 


be built at a convenient location on tba New 
Riven near tba middle of the section to b* 
electrified Btogla phase current will b* 


BOOKSHELF CLEARING SS&.X’^.^.dlUS 
soyw..*,. 

away at atosaeflv* flte- interval* ajoog tha right ot way to 110001 
fee Hat of gyrtto^w^bTrf^todJM eatnw^ 

idfe&K 0 *- mm&zsm 


HVhy Experiment ? 

Use 





How Do You Measure 
Electric Tool Worth? 

Is it by Reserve Powe^-Overload 
Capacity — and Freedom from 
Troubles day in and day out after 
months of the hardest continuous 
service? 

If so, then your idea of worth and 
ours is identical and the “Van Dorn” 
will just fit your demands. 


Hoot you our catalog? It will Merest you. 


The Van Dorn Electric Tool Co. 

Cimtelimd OMo 
























































































































































































































































































































































THe intimate record 

Written into the log book of every owner 
who has subjected his Lincoln to the 
rigors of cross country touring are the out 
standing facts of Lincoln worth 

These intonate, day by day records tell of 
mile after mile taken without effort by 
* car Or driver—of abundant reserve energy 
ready at a touch for the unusual emer 
gency—of notably competent service men 
ready wherever their aid may be sought 
It Is by sparing nothing that can contrib¬ 
ute to keeping the Lincoln capable of 
such sustained performance that the Ford 
organization has made Lincoln ownership 
an experience heartily to be desired 
Both in building the car and in providing 
service attention for it it fs understood 
that what the owner is entitled to have 
not what he might be persuaded to ac 
cept, is to be the guide 


LINCOLN MOTOR COMPANY 








or full protection see 
an Insurance dgent 


Even a child, playing with bia 
fireman’s outfit, knows that fire 
means lota. Aa he grows into a 
full-fledged property owner he 
recognizes still more the need for 
property protection. 

A fireman’s helmet reminds 
you, as a property owner, of the 
danger of fire and the need of in¬ 
surance—of the immediate wis¬ 
dom of consulting, today, a re¬ 
liable insurance agent. 

A fireman will prevent what 


fires he can. Only insurance can 
protect you from financial loss 
by any fire. 

Consult an insurance agent as a 
specialist in property protection 
as you consult your doctor as 
a specialist in health protection. 

The Insurance Company of 
North America and its agents 
have protected American prop¬ 
erty owners, business, commerce 
and industry against financial loss 
from property loss since 1792. 


Insurance Company of 
North America 

PHILADELPHIA 
and the 

Indemnity Insurance Company of North America 
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When you arrive at the 
point in your business 
where you carefully 
investigate upkeep ana 
operating expense with 
the idea of lowering the 
cost of delivery with your 
motor truck ~ when you 
decide that yearly depre^ 
ciation of haulage units 
should be less ^ then 
you’ll go to Federal 
Truck Distributors and 
get the facts about 
Federal Modem Design. 



^FEDERAL 

Means Another Satisfied ‘User* 

FEDERAL MOTOR TRUCK CO. DETROIT, MICH. 
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Ball Bearings Defeat Friction’s 

Destructive Effects and Reduce Power Waste 


power losses and maintenance to a mini 
mum and help to keep the truck ready 
for service by eliminating the need for 
beating adjustments and replacements 
So little wear occurs that it is not notice 
able after years of service 

Ball bearings on cars and trucks and 
on industrial and commercial machinery 
are an assurance to the user that pre¬ 
cautions have been taken to insure 
continuity of service high operating 
efficiency maintained accuracy and 
economy of performance 


T HE greatest single factor which must 
be combated in obtaining high oper 
a ting efficiency in haulage units is trie 
tK>n in the bearings supporting the vital 
rotating parts. Friction means not only 
power waste but also wear of both bear 
tags and gear teeth Necessity for bearing 
adjustments and replacements is evidence 
of wear but no amount of adjustment 
can restore gears to their original high 
operating efficiency 

On this gasoline lumber carrier deep- 
groove ball bearings made by the Hess 
Bright Manufacturing Company reduce 




THE HESS-BRIGHT MANUFACTURING COMPANY 

Snperrised by BKP INDUSTRIES INC. 16) Broadway New York City 



Tht Hkhttt ExPntshn 
«f tht Btartut Prtuctfilt 


. •tit '""*" u 
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‘'Beauty and Dependable 
Quality tn Your 
Home 8quipment 

Beauty and enduring quality in Crane 
sanitation equipment arc coupled with a 
gratifying economy evidenced m long 
life and low maintenance cost It is an 
established fact, with the warrant of 
sixty seven years experience behind it, 
that Crane fixtures and materials are 
lowest in cost in the long run 

Whether for use in the small dwelling 
or for meeting the requirements of great 
town and country houses, huge office 
buildings, hotels, hospitals and clubs, 
Crane heating and sanitation systems and 
appointments, once they have been in¬ 
stalled, are in to stay—and to satisfy 

This exacting Crane standard of design 
and quality is also reflected in the valves, 
fittings, piping and allied specialties 
supplied for many of the large industrial 
power, heating, refrigeration, oil and 
gas installations throughout the world 




CR AN E 

GENERAL OFFICES) CRANE BUILDING SM I MICHIGAN AVE« CHICAGO 
BrotuAri ni SoUt Qfict! in Om Hnnini ond Forty Citiu 
Nohomi ExMtt Room Chuofo Nroo York Aliontk City 
Works CUctfo Bndgtpon Btrminjkom, Ck otl onoof o «W TrrnOm 
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LINCOLN PERSONALITY 

The Lincoln has invariably entrenched 
itself most strongly in the good opinion 
of those people who demand the most in 
their automobiles. 

Those who require not only luxurious 
and dependable transportation but also 
dignified and exclusive expression of their 
personal tastes and ideals find in the 
Lincoln a car measuring fully up to their 
highest standards. 

We are proud of this personality of the 
Lincoln. It is the settled policy of this 
entire organization that no limitation of 
it is to be allowed. Rather the sum of 
our energies is bent upon keeping the 
Lincoln better than even its most exact¬ 
ing buyer would expect. 

LINCOLN MOTOR COMPANY 


SP ! ’- • ■ 

it® 



The Two Passenger Coupe 


LINCOLN 
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U yirt tta mine to 1922 of our 

entire wheat crop Ik but one-third that of 
the dairy product*—milk and cream, batter, 
h e — o , and the other things that come out of the lulUt 
all. Gotten baa been kbue, and will lie again, If lie Is 
ut actually an the thron* at the moment, but the 
eecy staple produced on all our farms Is worth tardy 
tlf as much aa the output 

( all oar cow*. *- - 

i In ■ atn vie item 


j-thlrd that of and a select few SI,UK) nr more The 1 icpartrocnt of 
cream, batter, Agriculture, making due con cession to tlm obTliras fact 
at of tlie lulUt tlrnt ever) farmer ennnnt have u lierd of prise cows. 


Is fur below Hint of many Kuropean conn 
The 1 iciinrtroent of tries, coming to only 17 pounds per cnplla If we ate 
, to tlm obTtmu fact diecso with the Dunes, English, Ihileh French or Oer 
lierd of prise cows, mans, we should have u market for nine billion pounds 


ntlenilnn to feeding and breeding of milk beyond our present murk 


i the United State*, we 
aould And that the pro¬ 
sed* would not pay (Or the 
airy products of a year 
he dairy products are pro- 
need without destroying the 
airy cows, who go right 

head next year os last, 

ad the procedure suggested 
wild wipe out the meat 

erd*. That 1* to say, the 

titput of the milk Industry 
i equal to the entire capital 
lock to trade of the meat 
Industry I 

Dairy cattle to the United 
Rut— number approximate¬ 
ly WWOO.OOO bead. They are 
found cm approximately 
4,000,000 farma—TO per cent 
of our agricultural —tahllsh 
m—ts Including milk among 
ttalr crop*- On the farm, 
milk and milk products for 
1 B 22 wen valued at $2A80r 
400400; hy the time they 
hod reached the ultimate 
consumer they were worth 
mom than three bllHnua, 
Our drawing show* *uf- 
fldeotly the distribution of 
this Immense total, save that 
It doeg not Indicate what la 
laft tor Industoa In the “ml*- 
cellaaeour item. This go— 
into tb* manufacture of milk 
powdsr, malted milk, and 
othar minor commodift—, 
and taHown also, tor the 






r out ths cartoealst’s Id— of what the cow ■ 


■ ■ ;• i'-.a'-.LtA, *”>' t-.V’’ . 


•if! 


•4->: 

m 

. fe 








rse l^ . i— sadauad milk —tatMstuneBta and un- 
eonatod ttowauda of coocanm aaeuad to to* dlstrttn- 
Bdaaf mtlk, tha manofsctara of Ice dream, and to other 
crateral sspecU of Aa dairy tadustry, 

TOM irartit milk prodnctlsn of S5J»0,000 cow* that 
an Mas milked In the Ualtod 8ut- today to 4021 
„ twtmddper year. Ag showing Wb*t breeding will do. 
l—ny kalta a l* yield ldjOOO pound*, a number 20000, 


000,000 people wiu todlcate that we produce 100 gaUcoe 
of milk tortoadr man, w—iw* and child. Of this, we 
drink sevon gallons si ore* per capita than we did to 
1014 Our city dweHera drink, or use otherwise on their 
tables, an average of a pint of milk per capita per day. 
The Individual ration of butter throughout tbe coun¬ 
try was 16 pounds tor tbe year, and any reader who 
dU not eat 2U galloe* of toe cream In 1921 was not 


Wisconsin Is the prvmler dairying State, having main 
ruined the position since 1920 On January 1, 1928, 
there were 2400,000 mlk-h 
cows to this State New York 
and Minnesota came next, 
with 1,678,000 and 1,841,000, 
; reflectively Illinois, Iowa, 
Pennsylvania, Ohio and 


than a million cowa ta milk 
production. 

Speaking of the condaued 
milk end of our dairy taduo- 
Iry, It Is of interest to Inin 
thut the annual output of 
cans, placed end to end, 
would encircle the globe not 
quite (l\e times. To All tlm— 
cuns reipilres the milk of 
over 000,000 cows. A year* 
priHliu thin of canned ndlk, 
packed ta cases, would dupli¬ 
cate the pyramid of Cheops, 
Which measures 490 feet 
from the base to I he peak 
A train 400 miles long would 
bo needed to liuul at one 
tins? a years output of eon- 
(ltDHod milk Oue year’s out 
put of condensed milk repre- 
senlml 2,081,000000 |s>unds 
ta the cun, and 4,304 000,000 
islands In thu raw milk 
state. Gmdensed milk cw 
talus 30 )>er cent milk solids, 
30 jier emit water, and 40 


Kvnporuted milk Is un 
sweetened milk, the redue- 
lt«n In bulk being obtained 
by tho elimination of much 
of tbe original water content 
It Is said that through 
the condensing und eruisirut 
tag of milk wc are sating 
ta fnight handling some 
1,200,000 tuns annually Not 
inly ta reduced freight cost* 
hut in oilier wuys the con¬ 
densing and evaporating of 
milk tins proved a great 
boon In many parts of our 
country, particularly the 
South, milk Is not obtainable 
In the fresh state nnd re¬ 
liance must, In part, be 
,, placed on canned milk, which 
mtaga Ogam and to thus becomes on Indispensa¬ 
ble feature of the diet ruther 
Ain an emergency measure 
Ttie symbolic Uncle Sam bus been represented ns 
serving ta many capadtlea—ganrdlnn of the treasury 
soldier, diplomat, agriculturalist instil official, naval 
officer, and so on. Tills distinguished personage, It a|s 
pears from tbe above figures, might better be slmwn w Itli 
an apron over Ids clothes and a milk can In his hand 
Of a troth, the philosopher wns right who remarked 
that the human animal Is a parasite upon llie cow 
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8mm tridu of the crooked dealer which take card playing oat of the ganiae-of-<hence category 


layer of fancy-*Ued cigar* Just under the Imx lid, in 
rase any carious customer or dice player might ask 
to be shown. This magnet derives its jHiwer either 
from a series of dry cells nr from a connection with the 
lighting circuit, the latter lielng the Anal ruflnemtnt 
ihe magnet la, of course, an raised that it la directly 
under the gloss top and magnetises a Held perhaps 
II x a or 8*8 Inches In dlmeaeltsu. 

The rest consists of a foot lever switch and s set of 
electro-magnetic dice The keeper of the cigar store 
stands fat such position that Is* always dumps bis dice 
on the magnetised Held and naturally throws the high 
and winning faces The moment his opponent throws, 
however, the dishonest merchant lifts the foot switch 
and the Held Is no longer magnetised. The percentage 
In flivor of the man Ht the switch Is very great. Nobody 
hut a professional gambler In likely to suspect the 
device and such worthies are 
unwelcome Intruders In dens 
of this sort. 

Cheating at cards Is a sub¬ 
ject for long and scholarly 
Investigation Probably their 
marking originated with the 
Chinese who Invented tlimn, 
niuny centuries before they 
reached Europe. Speaking 
broadly, there are two metb 
ods of crooking cards— 
marking their backs so that 
the keen-eyed gambler knows 
what every player holds, and 
trimming the edges In vari¬ 
ous ways to assist In crooked 
dealing Marked cards are 

called readers, those-— —' — 

trimmed at the edges come 
under the general clasalllca- 

llon of stripiiers, though some are not trimmed for 
stripping bat fbr high and low cutting These terms 
will hardly need explanation umnng card players. 

Marked cards con he and are being made In mures 
of ways. Ttore are, flrsf of all, the ready-made read 
jers which can be bought from the same manufacturers 
who turn out the crooked dice devices. Thev are made 
up In an almost Infinite vurlety *r patterns with almost 
Invisible markings, such mm a slight dimming or dark¬ 
ening of a line or figure at certain places, to Indicate, 
aces, kings, queens. Jacks and tens, the Important curd* 
for poker But the cleverest gamblers usually shun 
these patent renders for the reason that the next man 
may be as familiar with them as the gamester himself 
Accordingly, tlie gentry make their own readers In 
many ingenious ways. A pointed piece of spermacettt, 
wax or resInniiM pine, drawn across the back of u card 


will leave u glossy trull which con only lie seen when 
fHcing a strung light Tile gambler sees to It that be 
is placed lo see Coating the edge of a ftngir or thumb 
null with India Ink ennbles the gamester to mark 
Important turds nt the edges while In Is playing. Rand, 
glass, emery, resin and at Ids are used to remove the 
glossy finish from certain portions „f u cards hack, 
and the sensitised lingers of the gnmliler tlnw reveal 
what he Is giving to this man and Unit while lie deals 
When he comes to a desirable enrd he holds II on top 
and deals the next curd underneath In u very simple 
sleight-of hand trick Ills partner ur he himself gets 
the good curd and the next good one In this munner 
he Alls up hands for himself or his confederate 
Other Ingenious ways of niurklng art by a tine prick 
lng of cards near the edge hy means of u Anger ring 
on which 1* concealed tills fine point or “peg” daubing 



Itself, enable him to see the fures of the cards as he 
slips (hem off, one hy one, In dealing Such tricks are 
old The Inventor of recent yeura has devoted himself 
mostly to the curd holdout machines, of which there Is 
u staggering variety Everyone remembers the gambler 
who slipped un ace up Ida sleeve. But supposing you 
huve this man outfitted with a concealed mechanism 
width lakes the aces up Ills sleeve. Into his vest pocket 
or Into the vest or shirt front with magic swiftness and 
silence Muppose such u mat bine Is callable of passing 
down Into the concealed hand of the gambler a "cold" 
deck exactly like the one with which you have been 
piuylng, Ht the same time taking the true deck up the 
other sleeve out or the other lmntl of Hie evil magician 
Must I explain that u cold deck Is one that has been 
stalked so HihI Ho curds will fall In u Axed order 
giving tlH sucker u Wg band bnt the gambler a 
still better one? 

known by various names 
which usually Indicate their 
tnunm r of oiientHon There 
are ami pressure holdouts, 
which niierute by pressing 
the arm against a rubber 
Img concealed In the sleeve. 
Pressing the bag sends the 
hand of the holdoat machine 
down the sleeve to grip or 
give tip the desired card 
This hand Is always un ordl- 
narv steel clip, such os may 
lie commonly seen In offices 
where large stacks o] 


the curds along the edges with very slight Anger prints 
of blue or red, according to the color of Hie deck In 
use, the color being got either from soft red and blue 
pencils or from tiny pillboxes of color In Ihe opposite 
vest jsickets, touching spots cm tlie hack of cards with 
volatile oils which darken the backs at Ihe given (mint* 
long enough to uiuke them readable for the period of 
Lhe game hut dlsuigienr later through evaporation. 
tombing the edges of curds nt fixed points with a 
strong solution of gum Arable, and many oHier methods. 

Hut playing with marked cards Is only the beginning 
of the roguery which has he«n applied to this antique 
pastime The Inventions used srv almost us numerous 
us the fools who play for stakes. 

Little mirrors nr “shiners" cunnlnglv affixed to a 
pipe which the gnmbler toy* down on (he tuhle as he 
deals, or attached to a box of mutches or to the table 


mg to* «is**, u mows There Is also the knee-spread 

holdout This Is worked by 
means of cords concealed 
under the tlothlng und Issuing through small vents In 
the trouser legs at the knees, where they connect By 
spreading Hie knees a little the mechanism In the 
sleeves pushes down to receive or release the cards or 
the cold deck Aguln we have the chest expansion or 
breast holdout machine, which Is motivated by Intlatlng 
nnd deflating the lungs These machines are always 

operated by n gambler who wears his coat, which may 

be marked for Its long and loose sleeves. Accordingly, 

many partly Informer) men refuse to play In a game 

unless all remove their coots. 

But here aguln a little w Isdom Is N dangerous thing. 
The Inventors wlm serve tlie gnmbler have In recent 

years devised a holdout machine which required no coat 

or long sleeves Here Is the official description by Its 

Inventor anil maker 

((’ostinged on pntir 116) 
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. .Camps of the Central Circle-^. 

Recognition Given the Automobile Tourist by Mid-We*teni 
Municipalities ^ 


Tellowitooe Htjhwu) ana fowl, but one tin; village In 
all Hint at retell, white ranch houaw might be fifteen to 
twenty mile* opart The remedy waa to carry * mint- 
-. »—•--- “ J water for emer- 


By Asm Gordon Vetted 


=55=11101! SANDH of fiimllle* will “vuchIo" lliiff 
UM summer—und In future summers—tiy fol 

IH HI lowing blazed hlghwnys In motor earn 
^H ^H bulging with camp equipment Kor eiub 
Umi portable canvas home there will be wult- 
L * —— —~ J Ing, In h oholo of cities, free leaxeholilM 
of liuid for n “one-nlglil Hi nnd," <ir even for u restful 
visit of aevenil weeka Prom tl»e (treat I Hike* to the 
nuijeatlc iieuks of the weatem Continental Divide 
iimnld|Hil lmapltnlltlea of a surprising number are pre¬ 
pared Towurd aunmi (lie 
tourlat can Is-gln to look for 
wmie • InU h-strlng hanging 
out —a plueurd posted hy 
the path. Inviting him and 
Ida to uae the town’a free 
riim|x*lte 

Onlj a ilnade ago motor 
care were of muth leaa gen 
oral owneralilp tew uaera 
had driven Hinuw u» many 
HM throe Hill lex In eimtlnuoua 
Journey lllghwuya then of¬ 
fered murli leaa comfort to 

* mo-luurlHta” bumping over 
them, choked with dual, wul- 
lowlng In mud or at raying 
from the Intended way In 
I lie fall of 1B11 III. Lincoln 
Highway Association waa 
organized. In several auc- 
ceedlng season* It waa Kirepiac* in a 

mapped, marked, and line 

tored over ('nauUng (he evmtlnent In a “gasoline car¬ 
riage ' once a great adventure, became a raft nnd 
euliifortnlile pleaaure trip. 

The public niuat liuve been ripe for this, for the Idee 
spread ruiildly, and otlur tranarvntlnental hlghwaya 
were maw named, flnum-ed, Improved, and blnied liy 
I nightly lailnted index. From eaat coaat to weatem 
water a choice of muny paths may now be had Nurncr 
ouh also are the rlbbona of road Internectlng our coun- 
trj quite from north lo south connecting Canada with 
I lie Oulf via tlie Mlaalaalppl > alley states. To thla 
legion of pondlile paths muy be added the mutes of 
trana-atnte extent, niurked bj I lie cooperative efforts of 
grouiia of loenl highway organizations, or, an In Iowa 
und Wlucoaaln, by the authority of *tat# highway 
officials. What are bettered roads and marked unea 
for but to lie followed tor? 

Along the ready roads rolled first tlie motor cars of 
the well to-do, with paid chauffeurs and no dunnage 
except snlli lines or expensive rtuinlnghoard trunks 
tilled with formal clothes. For the three “h’s”—both, 
board, ami tied -hotel* were lnitmnlxed It was early 
discovered that In Home eltlea arriving guests would 
And the excellent hold amuumodutlona all bespoken. 
If nighttime rimne-ed to bring them to some small town 
tliey would And onl} short-order restaurants, with food 
worse than Indifferently ciaiked, ami lodging house* 
fur from meeting the familiar comfort standards. Still 
furtlier west. In the sparsely settled portions of the 
high plains and mountains, there were H|it to come 
hungry time* and sleep} hours when no towns of any 
kind were discoverable The writer once rode lid mtles 
In eastern W'omlng, in the Chlrago, Black Hills and 


Just such a taste of seeing a wide country hy riding 
over a certain anil comfortable coarse, lunching In a 
grove, camping under the star* *, and the Idea of plan¬ 
ning deliberately for camp life all the wuy grew Ilka 
a snowball rolled ncrosx the lawn In melting weather 
Demand and supply uni Pun hasabte camp equipment 
was noon Improved to meet the llmltathaia of motor 
portability and to All all the varied needs of a com¬ 
fortable “home away from home" A complete ontHt 
could lie lmrehBaed In one unit, as In the rump trailer, 
nr an oatAt coaid be axxtmbli-d from a splendid assort¬ 
ment of separate units, from bed to stove, from bucket 
to refrigerator The iiiiiip phase of motor touring had 
risen from on emergent} necessity to Joyful acceptance 
as a mode of life for the entire trip. “Motor-gypsying" 
hecume a recognized purl of tlie “bock-tn-Nuture" move¬ 
ment And from the cost nnd kind of many motor cars 
now carrying full etunp equipment It Is apparent that 
many relatively rich roomer* have deserted the hotel*. 
Ik-alde them come motorists from the great middle class 
und the great middle slates. Km more In evidence 
are live numerous “Alvvtrs," with five to zeven javranns, 
a dog. and a silhouette like a pairing von 
’ The municipal camp was the next logical step. Not 



public camp at St. Lotda, being pat to good o»e by sg«< 

for king did the tourist Mecca* along the Rockies look 
askance at the visitors not putting up In hotels. It wss 
soon amwrent that these were decent, law-abiding 
folk—prosperous farmers, substantial bankers, oil mag¬ 
nate* from the southwest, reimtable physicians from 
lows, school teachers from Illinois, Missouri merchants 
with a good rating—all with coin of the realm In the 
pockets of their khakL Far-sighted boosters saw the 
drift—and established free municipal camp-site*. By 
11)18 a number of Colorado eltlea were offering such 
hospitality, us ware u few 
otlier towns In the scenic 
parts of other states popular 
for vacations. 

But the cr*trol ilatett 
Tourists had bean hurrying 
through them, pitching tents 
hy the roadsides. There was 
no invitation te “stop and 
shot." By 1B1T a few brans 
begun to permit camping In 
some public vacant place, hut 
seldom was any provide* 
made for comfort or to en¬ 
courage 1 In get-tag. But the 
close of the war kaw a great 
boom In the establishment of 
tmmlripul campsites by tbs 
cities of the central plains. 

Muny of the residents of these 
■dates had themselves tasted 
the Joys of nomad life and 
brought back inspiration from 


and byways by posting Invitations at their city Hults, 
or even many miles beyond on tbs main mods. ' 

The usual evoludun begins with the tentative opening 
of some vacant Iota at the edge of town or with the 
corner of an existing park If no shade exists, trees 
are planted and watered. If the site ehoaen is beyond 
the community conveniences, or If the little town India 
them, wells are sank and sanitation provided- Within 
a season or two toe Invitation boards along the roads 
are supplemented. In some cases, by neat printed folders 
distributed through garage* or by the Chamber* of 
Commerce These give the location of the camp, what 
comforts It offers, what points of Interest may be 
visited, what recreation radii ties are offered. The 
attractions may Anally come to Include some—in the 
very largest cumps perhaps all—of toe following free 
fuel, usually wood, but sometimes gaa or electricity, 
hreplaces or stoves, lights, naming water, aomettines 
with special provision tor washing cars, shade, shelter 
for cooking center; comfort stations with modern plumb¬ 
ing—which may Include shower baths and laundry 
tabs, occasionally even a washing machine and elec¬ 
tric Aatlrnn, portable or permanent tablee nnd benches. 
Sometimes a general store Is set up near by or the local 
establishments extend service to the grounds. 

To Induce transients to stay over, recreation Is be¬ 
ing Increasingly developed. 
The tilings established tor 
local mddents are shared 
and often added to Play¬ 
ground apparatus, boating, 
bathing, swimming, or Ash¬ 
ing, golf, tennis, or base- 
bull. In the larger cities, 
visiting toe museum, so, or 
mode centers. dancing, vis¬ 
iting nearby points of his¬ 
toric or scenic Interest 
The force* most active In 
establishing these enntps 
are local divisions of the big 
highway associations, Chain 
tiers of Commerce, garage 
men and deulera in automo¬ 
biles nnd accessories, dric 
dubs, park board*, worn 
. . «'* societies, boy trout*. 

MbO* tom rut* campfire girl*. The point of 

view may often be “enlight¬ 
ened eelflrtwsas,” but remits are worthy of the efRwts 
so liberally expanded. 

Where only existing comforts are offered upon 
grounds already provided with perk caretaker* the 
additional cost U not great When utmttea are added 
to Improve the grounds the cost la sometimes borne hy 
city tax fund* apportioned for perk development More 
often, however, toe additions that are made and extra 
labor required are paid tor by organised private Inter¬ 
est a such as the Commercial Club or Automobile Club. 


Ia Ike fnbtt* camping gregadai Canon Oty, Cefc 
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Bteetrte light, rawing water, fireplace*, ahowar hatha and free wood are among the thing! provided at tha municipal camping ground in Ptteblo, Col 
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"A Small Private Laboratory” 

Some General Impressions Gathered During a Visit to the Riverbank Laboratories 

By Austin & Leacarboura, Menu A.IE.E. 


Ill NDUfcD AND HKTY acre* of 
Ing country overlooking theplrtureoqui 
ltlvt r and dotted wltli vurlottH kind* 
alien of buildings, over one hundred 
rented men working with the lent of the 
> scientist engaged In the work whlilt 
lie* closest to Ids heart n vast array of all manner of 
NilentlfiL equipment In (lie hand* of akllled technicians, 
h quiet, cheerful, healthful atmosphere conducive to 
creative aitlvlllre, and laat, but bv no mean* least, 
lime, time, and still more time that la so necessary In 
evolving answer* to adcntlllc problem* which have long 
Imllled an altogether too I Olay world—that In brief, 
sums tip the broad Impression of how a retnurkablc 
man has rcullxcd a remarkable Idea 
The locale of this story Is that stretch of country 
la-tween Batavia and Geneva In llte State of Illinois, 
some fortv mile* out of Chicago The remarkable man 
Is Colonel George Falivan Ills remarkable Idea In 



the wind Merits. Oft hand, evai the most tlxmght- 
ful umong ua would proluthly dlatnlaa this wind friction 
poaslhllliy as being qultt Inslgnlflcant and not worth 
the bother of experimentation Hut not so with Colonel 
I ah} an who, although nut n leohnlrian himself, haa 
the Impiiy faculty-of looking for probable scientific 
developments In" * 1 idd comers where none are IwUeved 
to be lmsslhle. 

So the Colonel tumod Ills staff on the pulley prob¬ 
lem some time ago; and already the experimentation 
luis proved moat promising The author was shown an 
alternating current motor suspended on hall hearings, 
the uxls of stupeuflim I icing coincidental with the axis 
of tlie motor, while the motor Itself was counterbalanced 
so ns to remain in an\ iioxltltin to which It was 
rotated on Its bearings. A spring dynamometer was 
connc< ted with the motor shaft and the speed of the 
driven pulley was obtained by nieuns of a sjs-ed Indl 
cator Tlte amount of mechanical energy consumed 


bank Laboratories staff, hacked up by the keen personal 
Interest of Colonel Fabyan. 

The ucountie laboratory consists of two entirely sep¬ 
arate structure* under a singto roof It will be noted 
by referring to the accompanying drawing that the 
Inner roam or round chamber ie completely Insulated 
from the outer so fer as round transmission is con¬ 
cerned, luivtng Its own walls and Its own foundations. 
The sound chamber, which la below tlw level of the 
ground. Is entered through steel doors as well us a 
heavy sound proof door not unlike that of a huge refrig¬ 
erator The sound chamber presents a spectacle of 
utter nakedness, due to Its huge rise and height, with 
plain (Itsir and walla and celling Yet there are a few 
furnishings In tlie room which are alt but lost because 
of the spaciousness. These odd still more mystery to 
un already mystic atmosphere. In one corner there Is 
a battery of organ pipes ranging from the little fellows 
with high pitched notes, down to (he huge stuck-Uke 


Where Utility and Architecture Meet 

hi arriving ut the interbank Iatlsuiitorlcs, at 
suddenly confronted lij it group of odd buildings. In 
deed, tlte Immediate Impression Is tlmt one I* about to 
engage In a brand m w kind of experience, and subse¬ 
quent developments mnllrm that first Impresslun Tlie 

lailldlngs Imvo apparently hcon -*—' * ‘ ‘ 

one thought In mind, naimh n 
ventlonnl artbltecfure has 
lieen cast aside Particularly 
ns regards one of the build _ nljr , 

tags, the hlsarre feature cm C°^ E tun * a *‘ 

slsts of it step-tike effect due jJ Ceorge tab}* 
to etteh Hiieeesslve fiisir lslng part at follow 

considerably smaller tlmn Hie oratory which u rm 
fiisir below It In this iiinnner 0 f investigating tha 
the seemd floor Is surrounded a commef cial labort 
|*> 11 terrace whit h uc public, ty e 

Is, In reality, the nsif of a . n fi ar 

gisslly portion of the ground l, i .. >’ 

flisir while the third floor Is j lL u » * 

surrounded by u similar ter- and the public 
race w hlch Is the naif of l he WeU, we have 

floor, nnd hi* «»n Tht» <w me Rftcfbanlc L * 

general effect Is not unlike the partymg article, ou, 

towering structure* ere tel In Riverbank And I 

i hlldren with their squun Laboratonei , me ii 


miny of our large shoiw 
chore power shafting and 
rimsinlsslnn pulleys are 
itlll used Instead of Intll- 


Tlie Colonel knew whut he 
was about when be plnnned 
buildings of this terraced 


C*OME tune ago n>c received a letter from one 
Ceorge Fabyan of Chicago, which read m 
part at follow *7 have a t mall private lab¬ 
oratory which u mamtamed by me for the purpose 
of investigating that tvhieh interests me It a not 
a commercial laboratory and / am not interested in 
securing publicity either for myself or the labora¬ 
tory There are, however, several experiments 
which would undoubtedly be of mterest lo the SCIENTIFIC AMERICAN 
and the public " 

Well, we have visited the “small private laboratory,” otherwise frown 
as the Riverbank Laboratories It proved a surprise parly In the accom¬ 
panying article, our Managing Editor tells what he saw during hu visit to 
Riverbank And havmg established this acquaintance with the Riverbank 
Laboratonei, we shall tell you m future issues of some of the interesting 
studies now being conducted by tJiat institution, in greater detail —THE 
Editor 


which roar their low notes until everything seems 
[take with fear Diagonally opposite, there Is a 
r cabinet with hinged door* forming the sloping 
said top having a liole through which protrudttt 
lead of any person who sits In the chair within 
ulilnet In the center of the room, some distance 
a the floor, there Is a pair of steel reflectors which 
i slowly on the vertical axis and serve* to change 
the Interference system and 
give a uniform distribution 
of sound Intensity through¬ 
out the room 
Whut manner of room Is 
this? It Is almuet impos¬ 
sible to talk In this chum- 


word Is spoken the air Is 
surcharged with the per¬ 
sistent echoes of the first 
two words, so that one Is 
soon hopelessly swamped 
by what baa already beta 
said To speak still louder 
does not help matters, be¬ 
cause a moment later the 
louder echoes come buck and tend to drown out still 
more effectively what Is to fellow It now dawns on 


the echoes n chance to exhaust themselves. 

The truth of Ihe matter Is that this sound chamber 
la highly sound tight It requires ahont twelve sec¬ 
onds for it glum sound of medlnm pitch to lie sham-bed 
by die four wnlls, celling and floor With the round 
uhsorpttan qualities of the room known und constant. 
It becomes poMsihle to teat the sound absorption quali¬ 
ties of various materials and structures. 



type In the first place, the 

various floors have convenient terrace* whlilt may be 
rent bed by door*. Then, when It Is In order to provide 
additional fltsir space on nny floor It Is only necessary 
to build the necessary outside walls, us well a* a con¬ 
crete slab Tor the nddlllonol roofing and the Job Is 
completed Thus u laboratory building of till* type 
kee|is up with development* In much the wunc manner 
as the sectional bookcase Idea 
Other KlverUmk buildings Hre constructed with wings 
and towers and othpr Irregulurilles, always with the 
paramount purpose of providing Ihe maximum utility 
The anther does net happen to have a complete list 
of buildings, but it Is certain that there are at least a 
vloxen major laboratory IwiUdlngs, together with bungs 
Iowa and Ihitos and guruges and tool house* spread 
out over I In vast tract of land 

Ho much for the building* externully speaking. Upon 
entering the first of (best- Imlld'ngs, we are nttmaed 
at tlie vast nrntv of equipment Here Is a mechanical 
laboratory equlp|ied with latla-s, drill presses, automatic 
saws, strength-testing mmhlnery, nnd so mi We ore 
conducted to n corner of u large room, where a curiously 
mounted etertrh motor, driving n countershaft liy means 
of « (anther lielt and wtsiden pulleys, and surrounded 
by delicate testing devices, discloses n mechanical prob¬ 
lem co tba acientlflc operating table 
The problem proves In he it test on the relative wind 
friction resistance of open wooden pulley* with their 
spokes or webs exposed and the same pulley* with 
disks that rover the spokes or weha und thus reduce 


a small loss, hut when this loss Is multiplied many times 
In a large plant, It becomes appreciable especially dar¬ 
ing these lime* of high fuel costs. 

Delving Into the Mysteries of Sound 

Otlter experiment* are being conducted In the me- 
domical laboratory, for It Is obvious that mechanics 
figure largely In any problem that Is being Investigated, 
not lo forget the machine shop work connected with 
general experimentation 

Leaving the mechanical laboratory, we pass on to 
the round testing betiding, which Is known as the Wal¬ 
lace Clement Sabine I-ulioratory of Acoustics. It ap¬ 
pears that this beautiful laboratory was built for the 
researches of the late Professor Wallace C Sabine of 
ITarvnrd Unlveralty by Colonel Fabyan, hi* friend 
This laboratory U a three-story structure of brick and 
concrete, containing a building within a building, as 
depleted by our staff artist In tbe drawing on tha facing 
page 

It whs Professor Sabine's wish to produce a building 
In which all sound from one portion con be completely 
excluded from another portion, excepting as ll passe* 
through a wall whose transmission Is being studied. It 
was no simple matter to olitatn this special condition, 
for sound Is on elusive thing which escape* from on* 
confined place to another by various subtle means. But 
by the application of great skill and Ingenious care 
the problem was Anally solved to tba complete satisfac¬ 
tion of everyone by Mr B H. Klaenbour of tbe Rlver- 


Now on three walls, some distance above the fltsir, 
there tire doors of steel which cover the teat ponds. 
These teat panels may be built up of any material or 
type of construction to be tried out for sound nhrorp- 
tlun und sound conduction, Wtom u panel le ready An- 
test, Its steel (ks»r Is swung oat of tbe way to expose 
tlie panel to the sound wuves. Tlte observer sits In the 
cublnet with Just bis head protruding, because It has 
been found thiit clothing has n marked effect on tbe 
absorption or sound waves. Within tbe cabin, tbe 
observer has u board with numerous peg* arranged In 
order corresponding to that of tbe organ pipes. Thu* 
the observer can connect a switching device with any 
desired pipe Tbe switching device consists of a button 
which i« pressed to start the organ pipe, and which 
starts a stop-watch movement the moment tbe button 
Is released to stop tbe organ Meet The observer 
listens carefully until tbe organ note baa Just became 
Inaudible, and again presam tbe button, this rime stop¬ 
ping tbe watch and obtaining a re*drag in second* and 
fractious of seconds. Obviously, this reading Indicate* 
what offset the teat panel has had At tbe sound absorp¬ 
tion qualities of tbe sound chamber, and make* possible 
the comp! la fine of Invaluable arlsntlflr date oorsrlng 
tbe sound absorption characteristics of various mate¬ 
rial* and types of construct! my. 

So much for the sound absorption experiment*. The 
•ante amrageroeBt Ie elan employed for sound trans- 
mlrotoe experiments, so as to evolve better partlrioBg 
for our apartments and heme* and oOce butldtag*. It 
(CbaffoMd ea page Ml) 
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Sprayed Rubber 

A NeW Hopkinson Process of Making Rubber which May 
Revolutionize the Rubber Industry 

By A. G. Ingalls 


KtrMM. are ptrfTCU y (Ihrtrtbutot ov.r .U of tlx *onl> 

A contract between the eld and the new method* of 
making cord tire* 


INKW process nf 
■nuking ruWmr, 
wholly differ 


latex and held It In Hie smoke nf 11 small open fire 
until the milk convoluted How tlie Indian of the 
Amuxomi* make* It atlll, but how the bulk of the 
rubber-growing todtwtry hue within recent year*shifted 
to Unlit) Min, ts an Interesting "tor)' which baa to be 
told, briefly, to order to prepare a background and to 
■nuke more evident tit* confront* with the new epraylng 
proeeM* that ha* Just been put on a practical worktnjf 
boil* In the rubber world 

Kuhber come* from the Juice of several varieties of 
tree*, bat tor practical purf*>*cs It will d» to say that 
Heveu braalllenst* to the tree that furnluhe* what we 
know a* real rubber There are several other vegetable 
source* of rubber, or nenr rubber, such a* the unrelated 
African lamb that produce* a rubber called by the trade 
‘hiiht'ii," and which la somewhat Inferior Hevea bra- 
xIIIcumI* grow* wild In the tropics, especially In Brasil, 
but It Im* also been wr> successfully put under Inten- 


1 - 1 In llte rulds-r 

Indusm, much less expen 
slve, altogether fusler )et 
simpler llireutens rndlcall) 
to cluing. the entire process 
of ritliher manufacture II 
I* it dream of rttliber diem 
1st* anil pit)HlelHta come 
true It represent* )eHrs of 
resell rcb and grimptug for 
ii wholly m w method of con 
verting Hie solid content of 
Hu ruliher milk Into them 
lend) ns will as pit)MienII) 
pnre ruhlier In him It a pnu 
tlcal workable manner tlmt 
tin tllfflcultle* Invoiced In 
the process at present used 
sliall be done away with 
That method tma I icon dis¬ 
covered It has been (rled 
and found not wanting Not 
only that, but It nuikes bet 
ter rubber than the older 

that Is more enduring 



pound* of iprsyod rnbbsr per hew sad rwistna * am of only four nan to oi 

The spraying nnit of (he new HopUason process of converting rubber milk m 
directly into rubber 


particular lot at bterolt* and a* tbe impurities may run 
from leaves and dead bark to sand and gravel, ovary 
separate lot of biscuits has to bo treated dUtatatiy 
before it enter* tbs finished product, such sa the tils 
you buy. Formerly the Indian (bond It sasy to taoor- 
porate a tew stone* with the biscuit, adding to its 
weight without adding to the work. But the buyer 
has leaned to cut each biscuit along an axis chosen 
by chance and the Indian has leaned that tbs knife to 
too apt to meet with his padding of rock. 

Plantation rubber coaid be grown In Brasil, provided 
the white man would be willing to die with tevers and 
provided the natlvo could be prevailed upon to work 
after be had earned enough to boy him the tew things 
be wants from civilisation. But It la healthier for the 
white man In the Far Hast, and the native supply of 
tabor, none too energetic, can be eked out by the 
Chinese who are found all over Malaysia and who are 
vary Intelligent and indus¬ 
trious. Moreover, rubber 
can be grown more cheaply 
In Malaysia than Brasil. 

It may come as a surprise 
to setae who well remember 
tbe geography lessons of 
their schooldays that Marly 
all of the world’s rubber 
comes today not from Bra¬ 
sil. but from the Far Bast 

produce at about tbe same 
old rate, bat the automobile 
tire Industry has called tor 
greater expamdon than he 
could accomplish The Far 
Kast rubber 1* all grown un 
plantnthma In tbe Federated 
Malay mates. Strait* Set 
dements, Ceylon, Sumatra, 
Java, Borneo and Indo¬ 
china 

The rubber of Malay*!* Is 
. b, is. iw treated by the coagulation 

.to. rabWr milk intently process. This process has 

tr snvtin in to. form at nothing In common with the 

Mk n nntt an torn oat «M process of the Indian and 

*™ t * * . , . ... hi* smoky fire. Neither to a 

i received in tankahlp* large proportion of our rnb- 

{ Oosftotted on pegs SOS > 


ngnlnst ago trad mort rt*l*tent to abrasion anti wear 

The new process Is so titter It simple anil so little 
Involved with technical and cryptic lore that one won 
decs why It was not Itanight of long liefore lint hind 
sight I* cosier than foresight while the greatness of 
Hlinpllrlly Is fundamental 

In making ruhber h) the Hopkinson process tbe snow 
white rubber milk, known to the truth* ns lutex nrrlves 
at I he inctor) In tanks and Is atomised by a simple 
centrifugal detlce railing to the floor through u 
miptrhtutcd atmosphere the spray Is dried Instantly 
making ii mlnlnture hllxxnrd of flliur flakes and build 
tag up n drift of uniform t< xtured uneontanitaated 
cream colored, spang) ruliher resembling linker's 

Until* r Is math* In three wav* Tin mllkv Juice of 
the tree Is coagulated on Hh> pmltlle of the Amaaoo 
Indian Or It ts coagulated on the plantations in pans 
by llte addition of acetic arid anil made Into aolld 
rtibher In sit oral stages, requiring the use of heavy 
rollers and stteral cleansing processes. Thirdly, it Is 
made h> Hie new lntrx sprat tag process. This process 
I* fully controlled lij iiatcnta owned b) a prominent 
nihber uinnufnettiring cat cent, but these t intent rights 
probably will be leased to all other rubber makers who 
nlHh to nse them 

Annuallv In tlie world about SSUKUMNN) gallon* of 
rnldsT lutex or mbtier milk Is made up tatn about 
2TiO,OOtl tin. of rubber Approxlimitel) ten per cent of 
fills product comes from Brasil The rest comes from 
Ihe Far Hast When we think of the source of tlm 
world's rubber supply we are quite apt to think nf the 
dump, sodden Silvas of central Brasil It Is here that 
onr schoolbook* told n* nihber was produced by the 
native Indian who dliqted his paddle Into the white 


slve cultivation In the bar Hast Scattered through 
the Interminable and slmdowy forests of the vast 
Amnion basin are found the million*, of wild tree* 
which are scarified by the forest Indian, permitting the 
Juice tu oose ont Thl* Juice Is not tbe sap of the tree, 
for It ha* Its sap to addition Bathsr It Is a white 
exudation from the Inner hark or hast, and 1* of 
about the rotudsteocy of country milk or dtv cream. 
It Is not sticky No one tree give* more than n quart 
or two of latex, although many of the trees Hre Isrge 
ami It may with truth he said that the 22AtaKMMO 
gallons of latex gathered annnnlly. Including tbe part 
Coutrilmted by Brasil and Malaysia, to all collected, in 
the last rranlygis, by spoonful* 

ITarlng gathered a container of nihber milk, the 
Amnion Indian build* n *mnll Are using for this pur¬ 
pose the native uroenrl nuts. When burned, these nuts 
give off the astringent fames needed quickly to coagu¬ 
late the lutex Into tin milky Juice the native dtps 
his canoe puddle and holds It In the smoke of the 
smouldering nuts, turning it continually as the thin 
coating of lutex dries Into rubber This process re¬ 
quire* the drlrin* off of nhnut 00 per cent of tbe latex 
ta the form nf water vapor Again and again the 
paddle Is dipped and smoked until Anally a ball or 
“biscuit" about tbe rixe rind shape of a Urge oral 
hornet’s nest has been built up. Tbe paddle to then 
removed front tbe center of tbe moss. Thus made, tbe 
biscuits are bought up from tbe natives by compradors* 
who make their way Into tbe wildernes s to dicker With, 
tlie Indian 

Rubber made ta tbe above manner to nearly black, 
owing to the Nanking It get*. It anally eemtatta 
other Impurities la quite appreciable and s to oging 
qimntiti**, and aa these quantities vary with each 
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New type of lake and eeaatwlae u ml ef *600 tone, deetgaed to paae tkroasfa the state Barge Canal 


Sea-Going Ships for the State Barge Canal 
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Our Point of View 


Politics in t nginecrtng 
I.WAYH It Ik n source of relief to engineers 
when the practice of their culling is un- 
Iiiini]iercf1 liy the politician Engineering Is 
no MerloUH and exact a profesalon that ItH 
lane no time, and less Inclination, for that 
gmlesiiiie untl unstahle thing which we call politics. 
The study of phjsUs and mat hematics ut college, fol¬ 
lowed by the coastnulion of bridges, earthworks, 
|x>wer-plants and imuhlncry In Its multiplied forms, 
aervea to cultivate In the <iuulltled engineer a perfect 
passion for odd fncts, close reasoning, and straight 
forward prtsedun The ethics of his profession, and 
Its practice, la get In him a wholesome distaste for the 
slmms Hnd unei rtalntics of a political life So far as 
the ixdltlHnn Is concerned, the engineer asks only to lie 
let alone, so that he uuiy put the very beet of his knowl¬ 
edge and exporlmces Into the prosecution of his work. 

Hence It Is that tho recent removal of Mr Arthur P 
Davis from the position of Director of the (Initial States 
Ueclamathm Service ban produced positive consterna¬ 
tion among the members of the engineering profession, 
for Mr Paris Is an engineer of high stundlng, who 
for an unbroken period of forty years has proved 
himself to lie an accepted and highly capable servant 
of the Government. Step by step his knowledge and 
abilities bad raised him to the position of the executive 
of one of the most linisirtont governmental engineering 
enterprises In tbe United States. He was removed 
peremptorily No adequate explanation has been given 
for the change, nor has he been afforded an oiqsirtunity 
Tor defense His removal takes on a atnsig color of 
partisan politics. Not only Is the unseemly prcctpl 
lutlon with which this distinguished and well proven 
servant of the public has been dismissed u matter of 
profound discouragement to the engineers of the coun 
try, Init the reason which la given for the change U 
even more so. 

The Secretary of the Interior glvea us on explanation 
—If It can lto called an explanation—that he wishes to 
place this great public work In charge of a business 
man rather than of an engineer, and without showing 
wherein engineering control has fulled, lie merely abol¬ 
ishes the office of Director, and creates In Its place the 
office of Commlssliaer Tills la mere quibble Our lead 
tag engineers huve ever been distinguished by great 
bustness and administrative ability But so It comes 
ulsint that one of tlie most distinguished and successful 
of the world’s engineers In great works of reclamation 
gives way to a country bunker who, we understand has 
also hem a Governor of Idaho The whole affair Is at 
once discreditable Bnd discouraging, dlscredltable, be¬ 
cause It betrays a great luck of courtesy, and discourag¬ 
ing, because It la a conspicuous Instance of a movement 
to transfer the control of engineering works from practi¬ 
cal engineers and place It In the hands of the politicians. 
The ScncsTiru A naan an has always contended that 
the Interests of the country can beat be served by plac¬ 
ing engineering works under the control of engineers 
ami renaivlng them, us far ua possible, from the baneful 
Influence of thu politicians, for these have almost In¬ 
variably looked upon the responsible positions In such 
work as so many plums to be given to folthfnl followers 
of tbe |tarty 

The attitude of the average politician to the engineer, 
and to all technical men for that matter. Is one of con¬ 
tempt for the exiiert. This spirit Is more often than 
not an expression of jcnlonay and dlaltke of the man 
who does not know for the man who does know Resi¬ 
dents of New York will not soon forget tho contem|itu 
ona references of our distinguished Mayor to "those 
experts", and although such nn attitude has no part, 
surely, In the motives which prompted the elimination 
of Mr Davis, the Secretary of the Interior cannot 
blame the Intelligent element among the American 
iwople If they believe that this automatic elimination 
of on able executive from a great public work has been 
prompted by political motlvea of tbe moat pronounced 
kind 



A World Timber Famine 


Ban A recent letter to tbe President of the Chain- 
H HI ber of Commerce of the United States, the 
HH President of the American Tree Association, 
Mr Cl. U Pack, draws attention to tlte warn¬ 
ing of a world timber famine, which la given In the 
annual report of the British Forestry Commission 
General Lovat, Chairman ut this committee, Is coming 
to the United States and Canada to ascertain what 
futuru ttadier supplies Great Britain may expect from 
North America. In hla letter to tho United States 
Chamber of Commerce, Mr Pack states thut the threat 
of n timber famine affects not alone the British Isles 
hut the whole world. The British forestry report states 
llmt there exists a widespread apprehension of a timber 
famine In the united Kingdom at nn distant date. Tbe 
demand for Umber Is constantly Increasing and the 
virgin forests are being worked out for more rapidly 
than was expected. Hence, the committee wishes to 
ascertain what reserves of coniferous timber are avail¬ 


able for Import and how long they are likely to last 
It Is evident that the question of the United States 
timber supply Is a serious one not only for us but for 
Europe. In a recent article on "American Individual 
Ism and European Recovery," II was stated that during 
the years 1018 to 1028 the ton miles of service In the 
transportation Industry Increased from 106,000 per 
worker to 240,000. To keep Industry going, It Is esti¬ 
mated that 0,000,000 trees are cut down every year, 
merely to provide the poles to curry the wires over which 
puss the messages of Industry, and that 200,000,000 
cable feet of wotsl are consumed every year In min¬ 
ing and quarrying The™ two Items represent vast 
quantities, but they cover only a part of the Held. We 
must add to them the enormous demands of tbe rail¬ 
roads for ties and structural material, and of the 
building trades for the construction of homes and fac¬ 
tories. Another terrible source of loss, which annually 
cuts deeply Into oar forest reserves. Is Are, which 
during a recent five-year period was responsible for the 
wiping out of no less than 56,000,000 acres of forest 


lun da. 

The conditions stated alsive are sufficient corrobora¬ 
tion of the statement that, unless every possible effort 
In the shape of protective legislation and extensive re¬ 
forestation Is made, not merely Europe, but the United 
States Itself, will ultimately he brought face to face 
with a timber famine. Were tbe annual consumption 
a constant amount tbe situation would be serious, but 
because of the rapid growth of population, particularly 
In the United States, and the equally rapid expansion 
of Industry, the consumption of timber showi an annual 
Increase These warnings of the American Tree Asso¬ 


ciation are no mers cry of “wolf, wolf!” Tbe menace 
Is only too real, and It approaches at an ever-accelera¬ 
ting pace. 


Bombing United States Battleships 

[BjpHIV ATTEMPT will be made this summer by the 
!KHI Army Air Service to demonstrate that bsttle- 
■Aw ships can be sunk by bombing machines 
operating as closely as possible under war 
conditions The Navy has turned over to the Army Air 
Service the two pre-dreadnuught battleships "Virginia" 
and "New Jersey," which, It will be remembered, are 
among those whose destruction Is called for In the 
Washington Treaty of Limitation 
Oritlrism was made of the staking of the “Ostfries- 
lund" two years ago, on the ground that the veaael was 
stationary and, therefore, presented an Ideal target 
In tlie present operations, the battleships on to be 
towed, and although their speed will not approach tbe 


knots, tbe targets will be towed at several knots’ speed 
and the difficulty of registering a hit will be propor¬ 
tionately tacreaeed. On the other hand, there win be 
no defame by anti-aircraft gun Are. To compensate 
In some measure for this the bombing plana* should 
fly at a height of tererat thousand feet Special inter¬ 


est will he attached to this experlmmt because the 
first use will be made of a new 4800-poaixl bomb con¬ 
taining 2000 iwunds of T N. T. 8o tar as we know, 
this la the largest bomb that has ever been constructed. 
The avis tors will attempt to drop It akmgrid* tbe ship 
and set the fume so that detonation will take place 
fifteen or twenty feet below the surface. If they suc¬ 
ceed In doing this, there Is no question that a large ana 
of the side of these old battlvshlps will be blown In and 
their staking will he a matter of a few minutes. 

Judging by their power of resistance to these Brob- 
(lingnaglait depth charges (for such they an) the “Vir¬ 
ginia” and “New Jersey." being ships of surlier design, 
will be easier to put down than was the “OstfrlBoland." 
The "Virginia” Hnd "New Jersey” were laid down In 
1002, or some years before the dreadnaugbt period. 
The "Ostfriesland" was not laid down until 1006 and 
groat attention was paid to her underwater design, 
particularly with a view to preserving her flotation In 
case of Injury by torpedo. Tho test, therefore, will 
be more a test of the skill of the airmen than of tbe 
resistance of the ships. We are of the opinion that If 
one of these 4900-ton bombs were detonated ten foot 
from the side of the "Maryland" and twenty-lire foot 
below water, even that great ship, in spite of her elab¬ 
orate subdivision and the provision of gss-ezpanshA 
chambers, would succumb .to tbe attack. 


Dams Versus Droughts 

S of our busiest Industrial centers Is to be 

[ found along tbe upper Hudson River, upon 
whose banks are paper mills, power plants 
and various Industries, all of which dartre 
their power from tha flow of the river like all streams 
which heed In the mountains and elevated up-lands, 
the flow of the Hudson la very variable. During periods 
of high water, the manufacturers see billion* of gallons 
of water flowing by to waste, whereas In the dry sea¬ 
son tint river becomes so low that many of tbe mills 
have to he shut down and thousands of employes thrown 
out of work For nearly fifty years past both the State 
nnd various private agencies have been considering the 
advisability of storing np the flood waters and passing 
them down, gradnully, during tbe dry Reason Not rally 
would such a plan prevent the periodical closing of 
certain fnctorlcM, but It would result In the saving of 
some 2,000,000 tons of coal a year, which hare to be 
burned during periods of low water to keep the 
larger and more important Industries and power plants 
going Daring the past half century many Investiga¬ 
tions have been made of this problem, and at last a 
scheme has been drawn np hy El H Sargent, Engineer 
for the Board of tbe Hudson River Regulating District, 
a body created by the Legislature of 1921. Tim plan calls 
for tbe construction of sixteen storage reservoirs In tha 
upper Hudson River watershed with a combined capacity 
of five hundred and ninety-three billion gallons. The 
execution of the work would take twenty yeare and Its 
total coat would be **1,000,000 Money Is to be raised 
ig the communlttae and industries that would 
d fifty-year bonds backed by these com- 
tercets are to be homed. Tho plants to 
be affected cun develop at present a hydro-electric 
energy of 180,000 horsepower; but because of the 
droughts their continuous average output Is only 8&000 
horsepower. When the scheme te completed, the en¬ 
gineers claim that tbe flow of water In tbe river win be 
continuous and that 140,000 horsep o wer cun be realised 
in theee plants throughout tbe year. 

It Is one of tbe advantages at such redametlen 
achames that tbe damage done by ffeabet* wlU be dim- 
lnated. The most severe flood la the bietory of the 
Hudson River wae that of March 28 and 29,1918, when 
the flow was over 200,000 cubic feet a eeeoad at Albany 
and about $1,000^00 worth of damage wae done to vart 
ous towns along the river If the largest of tbe efxteen 
r e se r vo i rs (that at Bacon dags) had been ta estates, 
it Is estimated that tbe peak of the flood could bare 
been controlled snfflctsotly to prevent this damage 
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Our Point of View 


The Facts as to German Submarines 
raaOHjHE Navy Department announces that It ha* 
H HI received an authentic official report covering 
■ ■I the fact* regarding German submarines con 
Hi atructed and lost during the war It rep re- 
net) ta wane four year* of work In checking official 
recorda and ccnaultlng various members of the German 
Admiralty In the first place, as to the total number 
of TJ boats built by the Germans during the war, the 
hooka of shipbuilding firms holding contrnctn show that 
281 submarines had been delivered and 197 were under 
wnut ruction when the Armistice was signed. As to 
what became of all these and the men who manned 
them, we learn that the losses In personnel were 5304, 
of whom 519 were officers. Of the submarines, 87 were 
accounted for by depth charges, 36 by fixed mines, 
JO were lost in fights with enemy snhraarlncs, engine 
and other troubles accounted for 14, destroyers, torpedo- 
boats and sub-chasers sank 13, 8 were lost through 
accidental ramming, armed fishing craft accounted for 
0, aerial bombing for 8, and 0 were lost In submarine 
nets. In addition to the above, 21 T T boats were de¬ 
molished to prevent their capture by the enemy 

A study of the chart accompanying tin* report pro¬ 
vides ns with the geographical distribution of the losses, 
and we find that 56 boats were lost In the English 
Channel, 26 In the North Sea, 16 off the eastern coast 
of England, 16 were lost in varlons parts of the Mediter¬ 
ranean, 12 off the Hatch const, 8 near Heligoland, 
2 in 8copa Flow and the remainder at widely separated 
points on the seven seas. The location of the losses 
as given above Is about what the daily record of the 
war in the press would lend us to expect The toll of 
ships to be credited to the various enemies of the 
U boats Is something of a sunwise Thirty-seven boots 
destroyed by depth charges Is about what one would 
look for, but that a nearly equal number were de¬ 
stroyed by fixed mines Is surprising If we rememlier 
correctly, seven to ten of these were credited to the 
great sen barrage of mines stretching from Scotland 
to Norway Another surprise Is that 20 submarines 
were lost In encounters with enemy submarines. It 
would be very Interesting to know the particulars of 
these encounters, whether they look place helow or 
above the surface, and whether the losses were due to 
gunfire, torpedo or ramming We take It that the IS 
U boats destroyed by torpedo-boat destroyers nnd sub¬ 
chasers and those destroyed by depth charges should 
go together, in which cose fast surface craft accounted 
for about 50 of the total of IT boats destroyed. If so, 
this establishes the claim of naval men during and since 
the war, that the most effective answer to the submarine 
la a fast destroyer carrying a heavy battery nnd a large 
supply of depth charges. 

Super-Pressures in Steam Plants 
naanr WAS not so long ago that a pressure of 200 
{■■j pounds per square inch at the boiler was con 
, ride red to be the maximum under which a 

UHH poorer plant could satisfactorily he operated. 
High p r es sure s brought with them difficulties In the 
way of leaking joints, etc, and the quality of the mate¬ 
rial which was then available for steam piping, cylin¬ 
ders, etc, set a limit upon the use of extremely high 
pressures. The last two decades have seen a great 
development in the production of high grade Iron and 
steffi, and materials have become available which, be¬ 
cause of their strength and reliability, have encouraged 
st eam engineers to run their bffilers under increasing 
P rereu rea. If yon look at a list of the greet power 
plants of this country today you will find that n boiler 
pre ss u re of 200 pounds Is comparatively rare, and that 
the later the date of completion of a plant the higher 
la the pressure employed. As to those under construc¬ 
tion, the prereures run from 265 to 875 and 400 pounds, 
and there are two power plants of large capacity under 
construct km which win use the high pressure of 600 
potmds pw Ufiuare inch. 

n» objects aimed at to this movement are to secure 


a high thermodynamic efficiency unci in secure that re¬ 
duction In the dimensions of the turbines and steam 
piping which tile great dcmdty of th< hlgh-pre«*uro 
strain makes possible That the steam engineers of the 
country are well satisfied with tho results secured is 
proved by the action of an electric light and power com 
pony In Boston, where they are about to Install a tur 
hlne plant In which Ihe boiler pressure Is to be not lore 
than isiumki per square Inih 
As If this were not sufficient, we Iram from JSspineer 
inn that there Is being built for the Wlllans Works ut 
Iiligby, England a stenm tnrliine whose holler will bo 
operated under the amaslng pressure of 2200 pounds 
per square inch. Commenting upon this courageous 
\entnre, our contemporary draws miration to the taler 
estlng fact that, gJnce, as the pri-sxure rises the steam 
becomes denser, nnd the water, on the other hand, less 
it rase owing to Its expansion by heal, there must come 
a point where the steam and water will arrive at a 
state of equnl pressure, temperature and draslty, or to 
put It another way they will liecoim Indistinguishable 
from one another This isjlnt Is readied «t a pressure 
of 6158 pounds per square Inch and a corresponding 
temperature of 706 degrees Fahrenheit At this point, 
also the water cun he changed to steum without any 
surface of separation The containing vessel may ho 
solidly filled with water under this high pressure and 
temperature, elms- it becomes steum throughout Its 
mass when the temperature Is sufficiently high The 
eyile of operation of the Rugby phinl as calculated by 
FrofesHor ('allradar Is as billows 
At n pressure of 6200 pounds |*-r square Inch and u 
temperature of 706 degrees Fahrenheit the volume will 
be 0 062 cubic feet tier pound and the heat required Is 
820 British thermal units per jsmnd The ateani la 
throttled down to 1500 pounds absolute and a corre¬ 
sponding temperature of 608 degrees Fahrenheit It 
Is then heated at 1500 pounds to 7IX) degrees Fahreu 
belt The steam is then expanded adlabatlcully In u 
hlghiHvssure turbine to a pressure nf 250 pounds The 
steam Is next reheated at 250 pound* to 700 degrees 
I ahrenheit, and then exiwnded In a second turbine 
down to a vacuum of 28 Inches The heat available 
for work In the two turbines Is 571 B t n and the 
totul heat supplied Is 1471 B t u , giving a total over-all 
efficiency of ahnnt 68.8 per cent The operation of tho 
Benson turbine, so numed after its Inventor, will be 
followed with close Interest by steam engineers. 

Decline m Worlds Shipbuilding 
(jjBBBBJHH dislocation of the «hl|ibulldtag Industry by 
the war left the merchant marine of all enun 
;|jH| tries In such a state of unstable equilibrium 
thnt even today, nearly five years after the 
dose of tlie war, the situation Is very confused. The 
enormous Increase In the output or the shipbuilding 
yards, particularly In the United States, curried Ihe 
world’s total of shipbuilding to a point far above the 
demands for cargo space, even In normal times. Except 
in fids country, where the shipbuilders decided to com¬ 
plete their vast building program, there was a more 
or less severe slump In building mtlvltlea, and for the 
past few years the shipbuilding yurds of the world hare 
been In a rather bad way 

The last report of Lloyd’s Register of Shipping cover¬ 
ing the quarter ending Juno 30, shows that on that 
date the shipping yards of the world had a total of 
2250,000 gross tons of work, which Is a decline of 
600,000 tons helow the figure for the previous quarter 
The statist lea of new construction show that Great 
Britain and Ireland lead with 1,338,000 tons, then In 
their order follow Germany, 862,400 tons, France, 179,- 
900 tons, Italy, 141,500 tons, United States, 133,700 
tons, Holland, 101X000 tons, Japan, 72,800 tons, and 
British Dominions, 41X000 tons. It will be noted that 
Germany holds the second place among the shipbuilding 
countries and that she is bonding twice as much new 
tannage as her next competitor, France, This was to 
be expected because of the great depreciation of tbe 


German merchant fleet, by the handing over of the 
largest and choicest part of It to the AlUes us part of 
lier reparations. 

Comparing the above figures with those for the lost 
quarter of 1014 prior to the war, we find that th» 
United States yurda were building 15,006 tons less 
during Ihe hud quarter of ihe present year and the 
British ynrda about 460000 tons less. Since shliffiulld 
Ing affords a reliable index to world prosperity. It Is 
evident thut there is u long wuy to go before Industrial 
equilibrium Is again restored. 

Seventy-five Years Ago 

ISSSSinOM the earliest days of railroad travel, the 
■ Ml question of high speed has excited the public 
IHjHI Interest Thus In onr Issue of September 9, 
1848, It is recorded thnt a new engine, with 
5-foot 0-lnrh driving wheels, pulled a train of five pas¬ 
senger cars carrying 250 passengers from Springfield to 
Hartford at the rate of 60 miles on hour, "the quickest 
trip ever nindo to this country with a heavy train over 
any railroad" Those were the days when English 
locomotive builders were to favor of largerilamett r 
driving wheels for fast trains, and the Editor suggests 
that with larger wheels a speed nf 60 to 60 miles sn 
hour could he obtained Our builders made the expert 
moot, Imt soon returned to the 5-foot 6-Inch driving 
wheel, which remained the standard alse for 30 years 

Thut 75 years Is Bufflclrat to carry us back to the 
I loginning or things Is realised when we read as follows 
■The City of Providence Is taking measures to light 
Its streets with gas The Altny Gas light Company 
have commenced laving pipes and putting up fixtures. 
The place having been heretofore badly lighted, the In¬ 
habitants evinced great Joy at the new way of lllumlna 
tlon ’’ 

And while on tbe subject of modest beginnings, take 
note of Ihe following “Very few railroads In this 
country can show greater percentage of Increase In their 
receipts of the last six months than the Macon A West¬ 
ern Railroad of Georgia From a statement Just pub¬ 
lished, it apiienrs that the total receipts for August, 
1848, were $12,476 nnd August. 1847, $9,441" 

Tlie August editorial page opens with an announce¬ 
ment of the discovery of an Immense bed of gold, 106 
miles to extent, on the Fork nnd Feathers River, Cali¬ 
fornia Tlie gold Is recovered by “wHshtag out the sand. 
In nny vessel from a lea saucer to a warming pan ” 
The American «w ttlenirats were deserted, we are told, 
fanning nearly suspended, ships lost both their sailors 
and captnlns, and not even $10 a day would tempt 
laborers to return to the farms.” All of which, by tbe 
way, sounds very modern 

llovv many of our readers are aware that the United 
States Navy, 75 years ago, made a survey of the IUver 
Jordan and the Head Sea. As told by Lieutenant 
Ms ary, the story reads like a romance Two metallic 
boats, one of copper and tho other of iron, were trans¬ 
ported over the mountains and launched on tbe Sea 
of Galilei Gulllei was navigated and a survey 
nf Its bottom made The deepest sounding made was 
1128 feet There Is nothing that the Navy cannot do. 
Well might tlie Editor exclaim "It Is a specimen of 
the skilled system and discipline of toe American 
Navy" 

Very Interesting Is a letter In the September Issue 
from Kilns Howe, Jr, of sewing machine fame, dated 
from London, which opens thus “I am to the regular 
receipt of your valuable paper (through my father In 
Cambridge, Mass.)," and goes on to give particulars 
of a French sewing machine which had appeared to an 
earlier Issue Tbe letter proceeds “I wish to say to 
your correspondent that I expect soon to submit a sew¬ 
ing machine which will stitch nnd sew In tbe same 
manner us is done bv hand " nowe had just 
secured a patent In lx*don to which he refers by saying 
that "John Bull Is thick upon some matters, and upon 
that seal Is decidedly thick " 
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Bringing Order 

The Emergency Job of Reconstruction 


By William 


jjartORABLT without parallel for id 


skelt 


In ptuce-Hme uperlenrr ' 
nee ring A ut act uupllilied recent!) at 
III <iud Stieet Station riilladelphla rus- 
nugus In and out of that terminal of the 
J'tnnsv huntil ltullroad look up today at 
unlsIilnR reinalna of a ruHti d fire blackened steel 
tin that unit supported the hugest unhid train 
if In the Unltid Stiitu They see little figures of 



Out of Chaos 

after Philadelphia’s Station Fire 

A. McGarry 


min hw itiiilnit about with o\y acetylene torches 150 feet 
In the tlr to cut uwuy the twluted gliders irunes drop 
plan tin in to flut emu and the luttcr muring In nnd 
out with no lnltmi|illon to the regalur train Herein 
Ihcy probably murvel ut the etlklcncy of a vyslt iii that 
nin run u train a nilnuti umkr muiIi ctnumstunces 
Ilut the task today Is relutlvcl) uluiple contiutred to 
what *11 done In three days after the train shed 
burned down 

Utoud street btutlon stands at the juncture of West 
Finn Sipiare und Murket stmt The Pennsylvania 
ninln lines run directly west from theic on an ilcvated 
structure paralleling Market hired Hftecntli Street 
Is crossed liy girder* earning the passenget pint form 
Just nulHlde the bates the tit valid struttnrt Is turtles! 
our all olhei cross streets by brick arclits Die station 
• llkt building Is u seven to ten story brick stint ture 
octupvlng Hit spate hdwetn Penn Square and Hf 
letnlh Sired 

Mituatly all the s|stte umkr the ek-tuted structure 
between the trass streets Is utilised hv the lullroud or 
ullltd services The surface of the mad was turritd 
within the shed on tics sit In torn rate width rested In 
lutn on a idrilit svsltnt Whin that wus built 2H urn* 

UM> It wua quite utks|uatt to cartv tlie rolling stock 
Hun In ust But ua equipment Issunu htuvier the 
tomiHinv found It ntcessiirv from time 
strengthen the suppoils of the tracks To Hint 
slot I and wooden uprights und girders had been put 
until r tin t hi wi rk Beneath the remcrete of the train 
llisir wus sl\ feet of this heuvt wood wotk Isivetl In 
fiiim hi low by Hu <i lllnss of store houses, engine rooms 
it |HWt ollks sub station lmgguge ns ms «It 

1 Iktwlse although the resif ii|i|s a iius1 to be of atcel 
and glass there was quilt u lilt of llmhtt In It and 
much tar paper and similarly Inflammable material 
Hit Are started at II 45 p in on Sunday June 10th 
with a trlikle of smoke under the platform between 
tracks 11 and 12 and at flint It 
seemed a simple task for the station 
Hiemcn to check It Within flvi min 
nits however they lind dlMovired 
that llu hluse had gone down Into 
Hit birred like area bekiw the treuks 
nnd wllhln an hour 25 city ttre- 
llghllng companies hud arrive tl and 
nil tin apparatus In the dlv bud been 
sliifnd Ilv Unit Him Hit burning 
if wins hid disrupted telegraph 
li lei h ini signal und train starting 
sv sit Ills and flit In the engine rooms 
laid put out of strvltt the all tom 
pit>Mirs for Hit operation of the 
swittlHs and nearly tvny other 
pliiisi tf Hit lundnnl sysltui The 
Arc swept the whole length and 
lat i ith if Hu breut shed In the area 
Isntulh tlit tiniks and ovtr Hit sur 
fait plutfi rms trawled up the steel 
ind brltk walls and shot hundreds of 
ftet In the air us It llrked Its wav 
at inns Hit mres of glass above 
1 lit Inltrhr of Hit shtd was olivl 
oiislv unit liable for banian life with 
smoke fltum und melting glass But 
somehow railroad workers o|srating 
In the most complicated svstim of 

tracks In the world got Into that shed with switching cinders and timber, and a growing force of carpenters 

taglnes often enough to ding out n string of sleeper* got to work laying platforms right up to tb# edge of 

Isnind fbr Bostcet and tilled with slumbering passengers, the burned section Another gang wearing asbestos 

most of wlurai knew nothing of Hit Are until they are glove* started stripping even thin* knee from (be train- 

rived In the Huh the next morning Thtv also saved shed roof In spite of the new Are ragtag underneath, 

all but 21 passenger coathts and three locomotive*. In platform* of some kind were shored up 


the destruction of wtraa, c 
services On Tusadsy, b 
out On Wednesday 1 
enough tracks had been straightened out to r 
and on Friday and Saturday 276 trains were carea 
tot In tho ruined station In lost ulna day* an sixt e en 
tracks wren restored and ready for service, and MO of 
the 580 trains normally operated out of the terminal 
were running on regular schedule, It was not possible 
to bring in the others because it was neces s ar y to use 
from four to six track* tor the reconstruction work 
Mora than 1400 men wen employed on day and night 
shifts Monday, and that number was increased to 
nearly 8000 three day* later, when the worst of tho 


every phase of engineering was brought Into play 


nlng to talk of dvnamlte to prevent a possible dty wide 
conflagration, when Are trews had been called oat by a 
tlosen skyscraper* and when the station Itself seemed 
doomed tho work of rare nstructlon started Over bor 
towed 11 milts colls began to go out for dlvtslcai engl 
neers supervisors, master carpenter* trainmasters and 
nil sorts of technical expeits also for section gangs 
nnd common labor Heads of employment agencies and 
supply houses were remted out of bed at three ocloik 
lo take orders for men and materials 
Tlie tirst actual work, ol course, was the removal of 
debris Shifting crews nnd section gangs became 
smoke eaters to do tbal handling red hot materlala 
with all sorts of Improvised tongs at the very edge of 
the burning area, tearing up platfnrmi still burning and 
time to otherwise making way for new construction In the 

~ ' meantime other fores* wire preparing new schedules 

to use Improvised stations In various quarters of the 
illy ft r the handMng of passengers over the comniut 
mg lines 

liy duvbreuk a group of men out beyond the fire 
urea near Seventeenth Street had gone to work on the 
brick retnlnlng walls overlooking Mnrkel Street on one 
side and I'llliert Street on the other In a short time It 
became evident they were const rut I tag temporary stair 
way* At about tho same time shifting engines began 
the network of tracks with loads of 


By the time the smoko had been cleared out of the 
shed It was found that one locomotive had fallen portly 
through the cuoirete floor, bringing up In precarious 
balance acmes a few partly horned girders The floor 
was not strong enough even for tho electric suburban 



the meantime the Are had jumped a hundred feet over 
Market Street to the upper floors of a steel skeleton 
which Is to he a theater and office building and burned 
out six floors of timber forms for concrete 
At that time when experienced A remen were begin 


galea so that even on Monday tho company operated 
58 trains In and out of Broad Street Station. 

The rate of progress after that may beat be Indicated 
by the number of trains operated It should be borne 
ta mind that the second lire burton* underneath the 


Burly on Monday morning the lumber yards * 
delivering limbers Into the side streets just beyond the 
danger area, and before noon a half doom 
sawmills arrived It was not then possible ti 
the whole area underneath, but men managed to get 
Into partly cooled und burned-oat sections In order to 
shore up u track or two After them—-or rather with 
them—went the electricians In some Instances they 
succeeded ta forestalling the Ore cutting Into cable* 
out on the line and carrying emergency loops into the 
station The railroad owns the property paralleling its 
line on the north, and over the tops of these were 
Strung by daybreak more than 400 pairs As soon as 
the ruins had cooled enough these were bunched and 
tarried through windows Into the toiuttaal room 
A list of the electrical work would read Uko a catalog 
Suffice it to say that In seventy hours after the firat 
Are started tlie train starting system wus reestablished 
with indicators esi all the tracks, the telephone sod 
telegraph lines temporarily shifted to West Philadelphia 

_ were operating out of the nutta offices 

ta Broad fltreet, and all the othsr 
complex parts of the system were In 
working order ta so far as wire* were 
concerned Tho power restoration 
was Just a* rapid It should be 
stated that the railroad runs com¬ 
muters’ trains jn two of It* moat 
heavily traveled lines by oisetridtr- 
For tho convenient handling at these 
trains every track of the sixteen in 
the train shea bad an overhead 
trolley wire, and naturally aO of 
these rains down, together with much 
of the aide supports. Workmen re¬ 
stored them first on tetqporary sop- 
ports, a foot at a time, following tb* 
smoke, and later put ta more perma¬ 
nent stanchions. 

Hie story of paw the old train shed 
Is being re mo ved le also of Interest 
It stood a gaunt end twitted toeleton 
after all the fl 


dpkia, with the to ot 
ta* age ef pnmengor train* and of the 

umbrella abode which are to bo bbllt 
over the platform* be t ween tracks. Hw stain w h a ele 
of the platform run on tracks 1 and 10. Track* 8 and 
0 are being need to load and hanl away the steal work, 

und the ootet ends of the platform oc apron ara carried 

on tracks 1 and Id, Oh the platform are derrick booms 
and other equipment to bring down tho stoat tolar tt ta 
cat It ta estimated that arary peart!** of the ire tutor- 
fertag with pss se agsr traffic will bare hash removed 
within eight, week* of the day It ended, tong mm 
~ - - W win » - 
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Sixteen-to-One Automobile Testing 

Extraordinary Assembly of Apparatus for Making Many Tests 
on a Single Run of a Motor Car 

By S.R. Winters 


features of gasoline performance and car economy 


pressure Is recorded by a lira-arm affixed to tlie com¬ 
pression element Oil la nn agent of pressure trans¬ 
mittal \t lilt It not only mlnlmlseo the motion of the 
mercury but reduces Uto lug of time In the instrument 
Automotive engineers ure fumlllar wltb tbe formula 
relating to tlie operation of un automobile, namely, that 
the engine power at tlie dutch required to protiel tlie 
vehicle Is the aggregate power needed to overcome half 
a doxra counter force*. First, of course, is the force— 
measured as tbe product of the muss and Its linear 
acceleration—necessary to overcome the Inertia of the 
car Then we have the mechunlcal friction losses— 
Mint Is, the energy squandered In the transmission, uni¬ 
versal, differential, rear axles, and wheel bearings, the 
tire-rolling losses, the energy consumed In overcoming 
windage, tbRt employed to tight 
the gravitational pull In climbing 
grades, and that which Is tim'd up 


gpiE automobile engine may be tested In 
the laboratory, under Ideal conditions, 
but it must run on llie road under condl 

■ Ions far from Ideal. When traveling In developing the angular uccoler 
along I lie highway at a speed of forty 
" * per hour, more or less, the behavior 
r and engine presents so many uspects that, 


of rotating parts. The ac¬ 
celerometer, however, when func¬ 
tioning In un antomoblle being 


their coni|ietenl observation, more ohxervtrs would lie propelled over the ^highway, 
required than could [xwslblj lie packed aboard the 

II Is In this emergemy Ihut the Inventive finally Is lsirllon of the power expenditure 
culled Into piny, the ilurenu of Standards has recratly 
devised an niquiratUH that automatically and uutograph 
Ically records the uetlon of the car. In sixteen separate 
lHirlleulars, mpilrlng at most the attention of one or two 
operators In addition to the driver Tills makes It pos¬ 
sible to conduct road tests on a basts never before windage, and rotational Inertia—may be measured by 


of an engine necosaary to 
come grades and produce llneur 
accelerations. The other four 
counteracting force#—friction In 
power transmission, 



Tbe speed of the teat automobile la determined by an 
aircraft tachometer, geared to a front wheel Tbe 
spindle, which ordinarily la equipped with an Indicating 
hand, la In this case provided with n small pinion linked 
to a recording pea This tachometer has no time lag 
and registers the average speed of tbe automobile 
during the preceding two seconds. 

The many-sided, compactly-built, recording unit ones, 
for almost all ila work, a single recording drum Speed 
of the automobile, acceleration, velocity of the atmoe- 
pherli current, direction of tlie wind, manifold pressure, 
wuter-ontlet temperatures, water-inlet temperature, oil 
temperature, carbureter-alr temperature, tranmleatno 
lubricant temperature, differential-lubricant tempera¬ 
ture, weight of atr used by the engine, fuel temperature, 
and air temperature are all 
graphed, In Inks of varying colors, 
on a single strip of paper, moving 
at a non-variable speed of one- 
tenth of an Inch per second. The 
paper supply la adequate for an 
uninterrupted service of one hour 
The gasoline flow meter camera la 


kodak fllm being used for retaln- 


drcitmed of, as regards both n«uracy and cimiplctraess. Ibis Instrument a 


:e of flow of gasoline In 
Is an Index to llai rati of energy Input Obviously, 
then, the first object was to find a 
suitable Instrument for determin¬ 
ing tlie flow of the gasoline A 
flow meter was sells ted iumpiiMcd 
of a vertical lube slotted parallel 
to Ha axis. A light piston moves 
vertically In the tube (lasellne 
raters tlie latter ut llie lsittom, 
flowing freely out of the slot be¬ 
low the piston Into a ring shaped 
spnee through which tlie tiosltlon 
of the piston mny be seen Tlie 
imlnter ulftxed to the piston, inov 
Ing over a vertical scale on the 
eratrnl tube. Indicates the effec¬ 
tive length of the slot Knowing 
this, nnd knowing the pressure, the 
rate is Indicated. ram 

I*rellnduury experiments In¬ 
volved Ila* use of photographic records secured by focus¬ 
ing an Image of the scale und imlnter of the flow-meter 
on n moving fllm The bulklness of this lyi>e of flow¬ 
meter camera operated to a disadvantage, and the 
design was displaced liy one In which the camera trace# 
line# of the untie and pointer by means of shadows on 
u roll of bromide paper Time Intervals are coni rolled 
from n contact mounted on the tachometer of the car, 


a negative 


This Is 


itlve engine nceonipllKlied Iry permitting the motor propelled vehicle 
“ ‘ 1 Friction wastage In the engine 

may Is' token cognisance of by 
coasting with the dutch ragugeil 
over the transmission In gear 
The energy almorbed and yielded 
by the lingular accelerations Is pri¬ 
marily reposed In tlie wheels and 
this exis-ndlture of power liiuy he 
calculated from the changes la the 
machine or wheel speed The mo¬ 
ment of Inertia of the wheels can 
be determined directly by the pen¬ 
dulum method Kuril a method of 
measurement acts upon the as¬ 
sumption that the readings of 
rolling and frictional resistances 
under power conditions 
tlcnl with ‘ 

resorted to Exact precision is 
not thas vouchsafed, but In the 



nnd these a 


"Tlie wind bloweth where It llsteth," Is a Biblical 
observation tlmt Is necessarily rec¬ 
ognised In any experiments that 
would accurately reflect the condl 
tlons under which a motor- 


alternating Increase and dec reuse In the Intensity of 
the Illumination on the bromide or sraslllaed paiwr 
How much energy or thrust does It require to move 
nn automobile on a level hlghwuy, down hill, or up¬ 
grade? The iipimratus deccrrlbed replied In this ques¬ 
tion In terms of the isiwer output of the engine An 
ueceleraineter was employed, which Ib essentially an 
Instrument for measuring tlie force acting on a "free 
body" to supply the Inner with the constant Increased 
velocity which la to lie accurately determined Such a 
device appraises the linear acceleration, positive or 
nega<lvc>, of the automobile muss, und tubes account 
both of the velocllv nnd of the gravitation factor 
Hie “free body" employed In the particular nocel- 
erameter used In these er|ierlnients consisted of a col¬ 
umn of mercury mounted parallel to the wheel hase of 
the motnrixed vehicle The gage element nn abbreviated 


a the fuel-flow fllm by the propelled vehicle operate*, noth 


the velocity and direction of wind 
exercise an Influence on the motor- 
cur In action Acceleration meas¬ 
urements, in the interest of 
accuracy, have to Include the 
sjasHl as well as the course of tlie 
wind Tlie direction of the latter 
In relation to the movement of the 
automobile Is significant because 
of ihe Increase or decrease In the 
effective frontel ere*. A double- 
tube Venturi, mounted three or 
four feet above the top of the 
uutemolille, and supported from 
the running board, measures the 
relative velocity of the at mow- 
current This unit of ‘ 


connecting tula*, a* well us the stmivnlmve llie closed end engine-performance testing appar- 



The faithful observations of this 


tuned In harmony with the records 
of the flow-meter, this delicate 
adjustment Iwlng made by individual timing devices 
placed on each of these Instruments und driven by h 
single time-contact on the lachotneter The recorded 
observations ure made on unruled paper and the read¬ 
ings are made bv use of celluloid template, oriented 
Into position by reference iiolnts and lines, and marked 
wllh the calibrated pen puths The supply of paper, 
record roll, and the driving element, constitute une unit 
and Its removal for reloading Is possible without up¬ 
setting the testing portions of the apparatus. 

Little wonder Is It that this teat car, with Its multi¬ 
tude of rumlflcntlunn, should have been uccorded a 
weird reception through the rural sections In which 
preliminary exiierlinrats were conducted. With the 
radio-telephone on the crest of Its popularity, the off¬ 
hand com last on of the spectators alongside the highway 
between Washington, D C., and White Hulphur Springs, 
West Virginia, was that this antomoblle was equipped 
with a wireless outfit This theory haying I men sum¬ 
marily exploded, observers were wont to characterise 

shine distilleries. 

High-Altitude Mountaineering 

I N the Geographical journal for March, 1028, Mr Q 
l Finch presents some of his findings on the physi¬ 
ology of blgh-altltude mountaineering. Mr Finch bases 


In rlliiiblng Mount RverssC Up to 
21/100 feet tbe climber’s physical 
functions were found to be prac¬ 
tically unimpaired and good sleep 


. . The conclusion Is 

that at, my, 22,000 feet acclimati¬ 
sation to altitude ceases and above 
that height oxygen should be used, 
at first In small dotes, and from 
atusoo test in larger dose*, but the 


_s Is free to revolve nhont a vertical axis, and Is main¬ 
tained In the w lud hy vertical vanes in proximity to Its 
exit rad Tlie ingle between tbe direction of the wind 
hydrostatic pressure is exerted In the oil, thus lmlnnc- nnd wheel base of the moloncar is craveyed to a re¬ 
lag the force required to accelerate the men ury Thl* cording pen by tbe angular movement of a flexible shaft. 


of the mercury column, were filled w 1th a light oil Whra 
the tube containing the mereury column Is m ted up* ~ 
bv an Increased vehxlty parallel to its long axis. 


must be made for this Tha stimu¬ 
lating effect of cigarette smoke was 
noted at &UK>0 feet Although 


nccUtnatlxatiou level * i ..._ _ 

weaker and unable to recover from fatigue u 
makes nee of oxygen. 
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The Trial Trip of the "Leviathan” 

A Five-Day Test of the Motive Power, Equipment and Operating Staff 


n ITB trial trip of the “Leviathan” took place 
over d distance of 2185 tulles, on the 
count shown on the accompanying chart, 
and lasted from Thursday, June 19, to 
Hundtt}, June 24 Starting from Boston 
Light, tlie ship passed around Cape Cod 
and, at Nantucket Lightship, laid her course for Abuoo 
ljght. She then passed through tlie Providence Chan¬ 
nel to the Florida const, and from Jupiter Inlot Light 
she ran on u northerly course for a 2fi-hour test at 
maximum power 

This was the third triut trip of the “Leviathan" 
The first took plsce In the North Sen, In tlto early sum¬ 
mer of 1914, when she wus fresh front the builder’s 
hands, and, us in the rerent test, she earried a large 
number of Invited guests The next trial was made 
after her hastv transformation Into n transport for 
American troops during the war Tim present lengthy 
trial was rendered necessary by the extensive overhaul 
of the main engines. the change of the boiler plant from 
eonl to oll-burnlng, the complete reconstruction of a 
large part of the passenger urcommodntlons the redee- 
urntton and refurnishing of the whole ship, the substltu 
tlcn of entirely new lighting, heating and plumbing 
systems, and the general reconstruction of the ventllnt 
Ing svstem 

All practical shipping men know that the respomd- 
Iillllles and strain np<m the operating staff of a large 
mean liner Increase more rapldlj Ihnn the Increase In 
the slxe of the ship and the) will agree tlicit the de¬ 
cision to give this great vessel, niton whose recondition 
Ing over $8,000000 had been expended an extended 
I rial, under conditions slmllnr to those of a regular 
transatlantic passage, was n wise and necessary pre¬ 
caution Although tlie most Important trial was that 
of (he motive power, a thorough test was niude also, 
of every I tart of the equipment and of ever) department 
of the personnel The program of (he trial, as handed 
out to the gnosts, called for the swinging out of Hie 
life-boats by the crew, daily bunt musters for llie m>w 
with the passengers nsseniltled with life-preservers on 
fire drills with operntlim of the hose nnd closing of 
watertight fire doors, tests of the lllch flre-detectlng 
svstem cnverlng the holds to say nothing of tests of 
llie powerful Sperry seHrchllglit of 4511,008 080 candle- 
isiwer on the foremast, and of whistles, sirens, tele¬ 
graphs, ventilating systems—257 In mimhcr—snlt- and 
fresh-water sanitary systems, and u score of other ele¬ 
ments in the makeup of a giant, high-speed liner—that 
moat complicated of modem constructions. 

The plnn of the trial railed for a gradual working 
up of the power from that represented hv ino revolu¬ 
tions of the propellers at the start, to the final opera 
tlon of the ship at maximum power Air a period of 25 
hours. On leaving Boston Light the revolutions were 
150 per minute This was maintained for 12 hours, the 
technical staff taking engine-room data for the Inst fintr 
hoars of the twelve The revolutions were then gradu 
ally Increased to 160 and maintained Air 12 hours, 
data being taken during the Inst four hours Then 
for successive periods, the revolutions were Increased 
to 170, 173, 180, nnd finally to the maximum, with all 
burners going, If necessary, In all of the 46 boilers. It 
should he noted that, unlike the Cunord and White 
Star ships, which use the low pressure White burner, 
tho “Leviathan’s" holler plant Is equipped with the 
Peabody high pressure burner. an American type, which 
gave excellent results throughout the trial 
There was fog on the first night out, and this caused 
the ship to fall several hours behind her schedule She 
rounded Abaco Light about midnight June 21, passed 
at high speed through the Providence Channel, and In 
the early morning swept InAi the Golf Stream Turn¬ 
ing north she had Jupiter Inlet Light abeam at 7 17 
A ML, June 22, and, with everything wide open reached 
Diamond Shoal Lightship at .1 39 A. M„ June 28, hav¬ 
ing covered the distance of 370 miles at an average 
speed of 27.90 knot*. Full power was maintained until 
the “Leviathan- reached latitude 86.02 north, longitude 
74.21 west when It was found that the shin had cov¬ 
ered s distance of 687 miles in 2fi hours, at on average 
speed “over the ground" of 2748 knots—a splendid 
performance and a world's record for n continuous 25- 
bour run. 

Now It detracts nothing from the merit of this per¬ 
formance to rewind our readers that this does not mnm 
that the “Leviathan" is a 27% to 28-knot ship In stHI 
wntsr To get at her actual speed we must make a 
deduction Air the epaed of the Gulf Stream, In the axis 


of which she was running, und an addition muBt be 
made to her siieed In compensate for the loss of power 
due to tlie high temperature, 85 degrees, of the sen- 
water which wus passing through lur condensers. 

A study of tlie current charts of t'n H)dmgraphlc 
Bureau of the 1 nlted States Navy shows that at this 



would have meant an addition or 075 knots to her 
speed, raising It to 25,48 knots 

If, at the end of (he 26 hours, tlie “Leviathan" had 
turned nnd run back over tlie course, and the tame 
conditions of no wind and calm sen had obtained, the 
current effect would hnve been eliminated, nnd the 
actual siieed would have been determined with great 
accuracy Tills method Is used In all our warship 
trials over the measured mile ut Rockland, the vessel 
being run alternately with and ugalnst the current, the 
iiteun speed, as tliUs obtained, being tlie actual speed 
through the water 

As a check upon the above calculations, In which the 
speed of tlie Gulf Stream Is necessarily no more than 
on approximation, we have available the closely ac¬ 
curate method of determining the speed of a ship by 
the revolution* of the propellers Applying this to 
the "Leviathan," we find 'hat the pitch of her pro¬ 
pellers Is 1-1.83 feet, and tnat tlie average revolutions 
for tho 25-hour run were 184 per minute. So, 14.93 
(pitch) x 184 (average revolutions per minute) x 00 
(minutes per hour) gives us the distance the profilers 
would move through the water In one hour If the water 
were rigid Dividing this by 6080 (one knot) we get 
the speed In knots per hour But Isxuuso of it* fluidity 
the water Is driven rrarwardlv in a variable proportion 
to the forward motion of the ship. This, subject to 
certain corrections, I* known as the "slip,” and expert 


ence has aliown that, In uvvragc weather, with propellers 
suitable to the ship’s form, etc, the slip la about 10 
per cent Making a 10-per-cent reduction, we arrive at 
an average of 24.38 knots for the 25-hour run 
But the “Leviathan” wus using ctsiilng water In her 
condensers width vnrled In temperature from 85 degrees 
ut the commencement of the run to 78 degrees at Its 
close, and tills had I lie effect of pulling down the 
vacuum to as low os 203 Indies during the first few 
hours of the trlul Hail water been avullable at 05 
degrees It would have been jsmslble to hold the vacuum 
at 28 Inches, as was dime In the cisil water off Boston 
at the sturt, In which case about 0 7' of a knot would 
hum been milk'd to the sjieid Tims we urrlve at 25.14 
knots as tlie speed of tlie ship through still water 
From these considerations we arc led to the opinion 
that, In a series of runs, with nnd against the tide, In 
deep water, the "Leviathan" when she has been thor¬ 
oughly shaken down, would be capable of making a 
speed of 25 25 to 25.50 knots over tlie measured mile 
The "Majestic" (six feet longer nnd with two more 
hollers) has averaged 2470 knots from Ambrose Light 
to ( herlgiurg, hence we may hsik for u spirited ocean 
contest hetween these fine ships 

When we hear In mind thnt the “Leviathan" during 
the Intervening ten )eara since her luunchtng In 1918, 
laid seen only tilsnit eighteen months of service, and 
that she hml spent over light years l)lng Idle In the 
water, It will lie agreed that the fine results achieved 
In this trial are a gnat credit to the Glblis Brothers, 
who laid out and supervised, nnd to the Newport News 
t'ofii|NUiv w ho exe* utcil file reconditioning and (In all 
fairness let us add) to the original builders of this 
fine m1>1|k 

Dynamiting Bedrock Over a Subway Tunnel 
in New YoA Harbor 

D IHKtTl y ovir II subway tunnel under New York 
Harbor with only thirl v feet of rock hetween the 
itinnel and tin river Isittoin ulsive, charges of uno 
hundred isuinds of dynamite are dally Isdng exploded 
wlthnul the slightest Injury lo the tunnel or to the 
HUbwii) trains which pus* along Its length at frequent 
Intirvals. Diamond Ilotf lies In the bed of the Hast 
River, Just above the old Brooklyn Bridge, and rises to 
wllliln thirty feet of the surface ut low tide In order 
Hint the largest laittlaslilps mny pas* this point und 
enter the Brooklyn Navy Yard, as well as to jiermlt 
Ihe passage of the deep draft vessels now so largely 
In use In the merchant marine, the ilmiwel must be 
dot lamed to Airly feet Tlie obstructing reef Is of solid 
ris>k of a very tough vnrlety, so that Itcfore the ex¬ 
plosive (tin work ngnlnst It to good advantage It must 
lie placed In holes drilled In the Hick to a depth of 
ten feet This drilling must, of course, be done from a 
scow on the surface of the wutir, and It Is essential 
tluit means bo provided for bolding tlie scow rigidly In 
place when the tides and swills from isisslng harbor 
‘tig* butter It. Tlie scow Is cqulpiied with vertical 
spuds, like u dredge, and these are projected down¬ 
ward until they rest on Dio bottom In addition to 
this, by means of racks and pinions moved by small 
bark-geared steam engines It is tsissible to raise the 
scow bodily, not clear onl of the water, but some dis¬ 
tance above Its normal level of flotation For nil prac¬ 
tical purpose* the scow Is now no longer u scow, bat 
a temporary platform on legs and the drilling may 
proceed with the assurance that the drills will not be 
thrown out of line above the holes. A battery of three 
ilium drills Is mounted on the scow and the 1 voles are 
sunk lo n depth of ten feet on ten font centers. The 
scow or drlllboet now bucks away about seventy five 
feet, the charges of 80 or 80 ts>r cent gelatin ure packed 
into lengths of conmust gulvunlsed Iron leader pipe and 
these ure lowered Into the boles 
When the charges Imve been connected In series by 
the wires used for electric detonation, the charges are 
ready to he fired. Certain precautions must now be 
token On broad principles of safety It Is necessary to 
ascertain that no suhwuy trains arc In the section of 
the subway beneath the river This Is made known by 
r system of electric signaling that was Installed for this 
purpose Trains are prevented from enuring the tun¬ 
nel and those that happen to 1st In It are allowed to 
puss through Then the signal Is given and Ihe charge 
Is fired. Surprisingly it 1ms been Amml that so little 
tremor Is felt In Ihe suhwnv onlv thlrtv feet beneath 
the point of the explosions Hint a glass of water placed 
on tlie floor of the lube us a test trembles but slightly 




164 


SCIENTIFIC AMERICAN 


Psychic Adventures at Home 

The American Supplement to My European Expedition: A Sitting with Ada Besinnet 

By J. Malcolm Bird 

Aaooctote Editor, Snc%Tinc Amenlan, tod Soewuty of the Saivnnc Ahodca* Poyehle Inr»*ti*»rioo Gounittee 





SCIENTIFIC AMERICAN 


166 



*s$tfss&i 5SF*sg^i.vss AiS^ss rtpix.5^ * j?Af?s & 


mm) < liddea who after aome thirty at uali t a capital aa »eU 

-.-.—j --•-* *~ - *■— a a ii « ted in 1878, 

turn! t) a typewriter aa a 
are indebt alto the VI id 
p raying exn lleut ill latr 


SOME MILESTONES IN THE DEVELOPMENT OF THE MODERN TYPEWRITER 




















SCIENTIFIC AMERICAN 


Keeping the Ash in Motion 

Continuous Mechanical Discharge of the Unburned Residue, and Its Role in Boiler Efficiency 

By David C. Spencer 


m \'K of Him problem* which constantly con 
front holler n«im engineers nntl iqieralor*, 
N the iimlti r of • leaning lire* and dis¬ 
charging the «*h To the nveruge layman, 
I lit* mu) mom like n simple proposition 
In the i use of amull furnace* where opera- 
i is carried on at nominal rating or 
i, pomlbly the iltuatlon la not «o dlf- 
It Hut In them du>s of large unit* 

I continuous operation at high over- 
Inga, the problem aasumea an entirely 


whom loail changes frequently, aometlraea 
alightly, HI other Him* In violent awing*. | 

The bollira may be delivering ateam at 
100 per cent of rating at one minute, and 
the or six mlnulea biter la- required to I 

dt liver aoo or H00 |>er cent of rating, with 1 

an eipmlly audden drop when (lie load 
goea off Kuch experience* are not Infre- 
qitent In central-atal ion tiractlce !ir In auch 
IndiiHtrlca hm pulp nnd |ui|a>r mllla, rolling 
mills, power Ntathms of nail mine*, etc 

Then there la the atutlon whom load la 
falrl) constant for nn extended iwrlod of 
time Such ihangea aa imur are gradual 
and can uaually he anticipated. Tliere 
are practically no audden fluctuation a. 

Inatuneea of llila cluaa ure found In the 
cam of power compunlea operating two or Stoker in 
more stations, ono of which carries the 
awing, while the other* ojierale lit a uniform rate. 
Among Indualrlul plants a good example would be a 
aluqi equipped with machine tools or a spinning or 
weaving mill where pnaluulon l» fairly steady 

In atutlons of the first classification, the operator* 
problem la to deliver ateum when and In Ibe quantity, 
that la required liv the plant processes. In the earn of 

central atutlons supplying light lo the __ 

community and power to the traction 
lines, a sudden storm for example, means * l> 
un Instant increase in both the lighting 
and power load Till* Increase inuat be 
met nnd carried by the boiler*. In (lie 
Industrial Held the audden call for steam ' 
for process purtau**, aa for example \ul- ( 

runlrlng In the ruMier Industry, means nn c, 

equally audden peak which the boilers j> 

must take The operator'll problem In 
such cases Is, aa has nlready been atuted, - 
lo deliver the ateam To accomplish thnt 
he must hove an equipment that I* highly 
flexible 

The elements which make for flexibility 
are the reserve calamity of the stoker anil 


tlda would he very wasteful operation, hut when the 
operator U confronted with the necessity of delivering 
a certain amount of steam or facing a shutdown, prob¬ 
ably It would be the lee* wasteful courm to pursue. 
Of course, this I* an extreme case A capable operator 
seldom gets caught In a jam which would require 


a Philadelphia power plant Itisd with two-roll rat ary ash 

operation uf thut character Ilut lie frequently And* 
himself under Hie necessity of increasing hi* ateam 
delivery fiO to 100 per rent or more without warning. 
Under such circumstances he must put more coal 
thruugli the stoker even though by doing so, he may 
lose a considerable amount of unburned carbon 
As bus lieen Hu Id, the^power dump is probably the 


will show why It is easily possible to perform this 
operation In less than half a minuta. It la especially 
noteworthy that in auch operation with the p ow er 
dump, there is practically no Interruption to steaming 
as tbs result of the dumping period. 

In the second class of operation the problem is en- 

_ ttrely different With a fairly constant 

loud, the operator seeks, naturally, to 
operate hts plant at the point of maximum 
efficiency. There la comparatively little 
need for the ability to clean Urea In¬ 
stantly Bather, there la urgent need tor 
as nearly aa possible clean fires at all 
times. Tbs Ideal way to maintain dean 
fires Is to discharge the ash as rapidly as 
It forme—In other words, hy means of 
continuous ash discharge at a rats pro¬ 
portional to the rate of combustion 
The moat practical and satisfactory de¬ 
vice for accomplishing this result Is the 
rotary ash discharge which has hem 
brought to n high state of perfection One 
of Its essential features Is a deep ash 
pocket This pocket must not be regarded 
ns primarily a storage place for ash If 
that were the only requirement, an ash 
pit would probably answer the purpose 
It Is extremely difficult to handle hot 
ash. After the ash has become cool. It 
con readily be broken up and discharged 
The Hah pocket serves as a space In which 
discharger ash may be treated or conditioned for 
discharging. The conditioning of the ash 
Involves the ftnul burning out of any combustible which 
It may contain after It leaves the stoker proper, and 
the cooling of the refuse 

To provide for this the ash pocket Is divided hnrl- 
sontnlly Into two sections. The upper section Is flanked 
by a grate somewhat alntllar to the extension grate of 
the stoker Itself. Tills Is provided with port* through 
which air may he admitted In any desired 
quantity The combustible which remains 
In the ash alter It roaches the pocket con¬ 
tinues to burn while In this section and 
this results In reducing to a minimum the 
combustible In the final residue and, there¬ 
fore, In Increased cdtnbusttan efficiency 
The lower portion of the pocket Is 
flanked hy cast Iron crusher plate*. These 
provide a surfuce against which the 
clinker can be crushed. In all double-set 
arrangements of the stoker there are 
cruwher plates on each side of the pocket 
This Is also true of single set arrange¬ 
ments where two crusher rolls are pro¬ 
vided. When only one crusher roll Is 
used, the crusher plate Is on the stoker 
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VMtflating u Existing Tunnel 

rjO great ha* been the Inc rent* in motor vehicle traffic 
O In American dtlee that those which huve street 
tunnel* ere finding In men/ Instance* that a new and 
seriona problem hoe been created. The exhaust fame* 
from motor can are not Infrequently the occasion of 
modi annoyance in buoy city streets and even cause 
serious discomfort when wind and weather conditions 
are such os to cause the fumes to accumulate. But 
for more serious is the accumulation of motor fumes 
in traffic tunnels. These bores were originally con¬ 
structed whan automobile* were few or wholly un¬ 
known. With the advent of the gasoline engine end 
the resulting Increase In the number of vehicles on the 
streets many tunnels have become traps for fumes 
which In some cases have actually endangered the lives 
of persons passing through these bores. 

Bo serious has the problem become In Los Angeles 
that it has been necessary to sink two perpendicular 
ventilating shafts from the top of the bill through 
which the city's most 


Most people know that paper to a good heat Insulator, 
that is, It Is a very poor conductor of heat Hence, 
whai an object Is enveloped In pu|« r its Inherent heat 
Is prevented from being rapidly dissipated and at tlm 
same time the cold or hot air, surrounding the object, 
to prevented from coming In contai i with It and either 
detruding from or enhancing the lirat contained In the 
body 

It la this property of paper that makes It so useful 
In gardening Furthermore, while ordinary jaiper Is 
non-tranapumt and non-tranalucent when ths paper 
la oiled, It will allow light to pus* through It, and at 
the same time It will be effectively waterproofed. This 
fact Is also of Importance In rendering paper applicable 
for many purposes about the garden and tlie green¬ 
house 

Actual practical experience ha* shown that It to 
possible to obtain effective protection for young seed¬ 
lings and lender plants ngnlMt.the Inclement weather 
of winter and early spring.#* tho u*e of paper In- 


bouses during the cold winter months. When the seed¬ 
lings first send up their shoots above the ground, It 
to often necewary to shade them from direct sunlight 
In this connection it has been found that the diffused 
light which penetrates through oiled paper to par¬ 
ticularly well suited to them, and the shades, which 
must be erected when gloss frames are uaed, ore un¬ 
necessary In this case. 

Old newspapers have been put to many purpose*. 
They sometime* serve to protect the person against 
cold In lieu of an overcoat. The some property, which 
renders them useful for this utilitarian purpose, makes 
them a very effective protection against cold for tender 
plants. In the early spring, when frost may still appear 
on the ground over night, It to a wise gardener who 
covers up his plants with newspapers as the evening 
sets In and does not remove them again until all the 
frost has disappeared the next morning If this to don* 
regulnrl) and conscientiously, no fire heat at all to 
required, thus simplifying matters and saving money 
It may be menthned 


that by mesne of elec¬ 
tric tons the foal air In 
the underground pas¬ 
sageway can be drawn 
off. By this means the 
air 1s changed entirely 
few minute*. One 





equipment woe entirely 
different In character 

^ Los Angelas’ street tunnel, designed In mstories* days, has had to hsvs ventilating 
tary digger he "»■ « w « of the exhaust gases from automotive traffic 

to oink a 42-Inch shaft 
at no greater labor than 

that with which the driller could sink an 18-Inch eliaft stead of employing expensive glim* for the windows 


that when newspapers 
are used as protection 
against frost, It some¬ 
times happen* that one 
forgets to use them a 
certain day and tho 
next morning the plants 
are frosen Heroic 



with paper covering i 
some time thereafter 
Tlie remedy Is drastic 
but sound 

An Instance I* died 
of a large liot house full 
of elnerurins, which 
were completely frosen 
over a certain frosty 
night due to the heating 
apparatus going out of 
order The plants were 
quite black and ap¬ 
parently ruined, but 



from leaving tiny 
streams running, u Mat- 
1, Ill, maker of water works equipment hn* Issued 


Accordingly, the contruit for the second vent was 
transferred t<* the manhole digger, who 1ms completed 
his half of the task at a figure u little lower than that 
charged by the well driller Under all the circum¬ 
stance* and In vtow of tho unusual chHrueter of the 
undertaking the city felt tliet both men lutd earned 

The improvement In the way of two vents with elec¬ 
trically operated fans has prove* highly satisfactory 
and the much used Third Street tunnel, which Is nearly 
a fifth of a mile In length, to now filled at all time* 
with dean, wholesome air Formerly when there was 
little wind and traffic was heavy the bore contained 
each dtnee fumes that pedestrians found it almost im¬ 
possible to moke their way from end to end. 

The Um of Puper la Gardening 

BILB the use of paper for many useful purpose* 
In gswwsrtug, raining flowers and vegetable*, may 
not be new, nevertheless the advantage*, which may 
be ga ined by each practice, are not generally known. 


of frames and greenhouses, oiled paper may be used 
with Just as good result* and In frnt, If token cure 
of os conscientiously as glass, they will last Just as 
long Of course, the cost Is very mutli Ions. It must 
be mentioned that such oiled paper lights may be ex 
posed to tho weather as tmuli u* possible and still 
possess long life Another saving to In the csaistrurtloa 
of the frames, which need not ho nearly as heavy as 
alien gluss l* used. 

The use of paper for this purpose I* not In any way 
universal, but It U due simply to Ignorance of the ef¬ 
fectiveness and the cheapness of the material In 
France, where Intensive cultivation of vegetables to 
carried out to a far greater degree than In this country, 
the value of paper for making the windows In hot 
house frames ha* been T appreciated for some time past 
and paper is largely used for this pun* 0 ** to that 
country Very good results have been obtained to the 
use of oiled peper for covering pits to which there 
were stored surplus chrysanthemum*, tender shoots 
and similar plants that must be protected to green 


a ixieket piece resemldlng u twenty dollar gold piece. 
Tills will assure Its attintlon lit the start Of three 
liny holes which are bored through It, the largest to 
only one-eighth of an Imh in diameter, yet the pocket- 
piece hears the legend that to a day of 24 hours, 3000 
gallon* of water would lie wasted from an o|smlng of 
this slue Another hole wlihli will not permit the 
Insertion of a iwnell lend Is stated to be the potential 
waster of 000 gallons per day, while a third hole Just 
large enough to receive a pin to nevertheless large 
enough to iiermlt the flow of 1H0 gallons or over 8V6 
Darrels. This correspond* to about 140 cubic feet per 
week 

The figures given are for n hend of 40 pounds. 
Higher pressures would Increase the waste, though not 
In direct proportion to their values The next time you 
see a tiny leak, remember thnt It Is capable of making 
a larger dent In the purse thnn nppeumneee would 
indicate, and do not be surprised If a rigid Inspection 
of plumbing Is carried out at times when a water fam¬ 
ine to a possibility 
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More Water for Washington 

The Great New Conduit that Will Double the Capital City’s Supply 

By George H Dacy 



n ~"~ OK Oh It thHt WiiHliIngtimlimx may limp 

lkntv f water to drink—thp City of 
Presidents has been menneed by a por 
tending water famine for several years— 
I title Sum la bull dine a largr new wnter 

- conduit (hat ivtimla from Great I alia 

Md t Dip la undury of the District of Columbia where 
u new lmdil fllltr plnnt will be Installed Away bark 
In 18 (I tla Hi at ondult a tlnular brick tube nine 
feet In dluiuctu and nine miles ling was construcled 
ti iirv tin mini siiiiIj of our Nutt mal Capital fran 
Great I alls to the Washington cinsumcis Tills aanl 
lurv wider tlunml 01 tunnil was tne of the grout 
vnglneeilng ft its of that day and age Subsequently, 
a peimunint g iirmnint road was built dlmtly above 
the ii iiimiii Ih | Ipe line hntranees to the conduit were 
pit tided at Intervals of approximately 1000 feet 
All went wi 11 and the eltv of Washington was blessed 
with u kii|uiI r und u! undiint water supply until uhout 
a de<ado ng when m mist Iwautlful Atueriean city 
begun to gun und attain the dimensions of u world 
wide mi Hal llie populallin lmreused very markedlv 
Willi the idvint of thi usunds of more thirsty run 
siiimrs tlie wider supply lipgun to ba Inadequate Now 
with u pi | iiliitl u i f mole than 418000 pennant nt resl 
dims with uni Id thousands if transients tlinnglng 
Int the hi ill i al Hipltul dalle the 24 hour water suiiply 
tf 100 000 000 gall ns is Insufficient And iierullarly 
im ugh (he u nsumers use more water during tlie win 
til tliun dutlng the drtughty hot and umggy months 
of mimn (r i n buhly due to the fact that many let thtlr 
w itu run nnstuntly to keep the pipes from freesing 
« ndltl ns are sin It in our Capital City that sanitary 
drinking wutcr hus tf be. used In washing the streets 
si tinkling lawns and extinguishing Ores 

A new <_ neretc conduit Is now under canstnuttoa 
width |ntulliIs Die route of the old cindult No more 
i n\ln lug tMdenee of tlie revoluthns that have been 
w i kul In engineering Hnd construction operations Is 
ft lie li id than to nntrtial the aystema i f building em- 
pli ud In Inst tiling tlie old conduit und Its new supple- 
liunt Admittedly the work of more than a half cen 
turn ign was evillmt It has withstood the onslaughts 
i f tli k nnd wi II mrved Its purpose A product of an 
era if e lie up hand Id r the < Id conduit has been 
efficient and durable M dein engineering how tv or Is 
il lag now In weiks wlut It took many tnnaths and 
even rears to consummate during the period prior to 
the W nr e f Secession 

The eonciete pl|iellne now unilpr construrtlea Is 10 
feet high end 10 ftet wide being if horseshoe form 
\\ hereas the conduit now In use hus h cross section of 
about 60 square feet Its concrete counterpart Is ap¬ 
proximately one-quarter larger When completed the 
twin pipelines will hare n combined carrying eapaclty 
that will practically doable the exist sht Washington 
water supply There will be the additional bineflctal 


feature that potentially If either of the conduits need 
repair suth a one con be timporarily put out of com 
mission without putting the District of Columbia on 
short rations. 

The concrete conduit Is being laid In 80-foot sections, 
the /admits being such that one of there sections of 
(tmirvte tun he prepared (lullv Extraordinary metal 
forms are used which take the doubt and danger out 
of concrete work and whhh Immeasurably expedite the 
work The excavation Is accomplished by the use of 
powtrful steam shovels—met hank al diggers that hare 
ellmlu ted the arduous hand toll from trench work 
After the trench Is properly prepared the concrete bare 
of the conduit is Inld In place—this foundation Is 16 
Inches thhk the wall of the conduit pipe being smallest 
at the base point The walls are 64 Inches thick at 
their base point and 12 lm hes thick at crown of the 
arch In the neighborhood of 1«M»0 cubic yards of 
concrete wtU be used In tbc building of the nlnwtnlle 
conduit the mixture being a one, two, four combination 

Two lines of temporary steel trackways are installed 
when this concrete founds flow is set thoroughly TOe 
inmr tracks provide transportation faculties for a 
rerilw of small can that are equipped with turabockMs 


and powerful Jacks that govern tlie raising and extend 
Ing or lowering and collapsing of the Interior tuetal 
forms that hold the concrete In place. Brleflr there 
metallic forms, which strikingly simplify concrete con 
struction of this character, can be moved about on the 
midget cars that run on the Inner trackway When the 
time comes to move the lnterii r forms they are lowered 
by means of the Jacks and loosened by use of the turn 
buckles Cables are adjusted properly and hitched to 
s gasoline tractor that runs along the roodway above 
the trench, und acts as a steel h >rse to haul the steel 
forms to the next position of setup 

The other pair of Steel tracks extends along either 
side of the conduit and provides passageway for the 
exterior forms which are hung on a special traveler 
that will convey them to the next point of construction 
Turn buckles and hoisting devices ore used to raise 
and widen the exterior metal forms after the concrete 
has been poured and set sufficiently for such operations 
Altogether, the national eagtneers are using three sets 
of these mammoth metal forms which cover a stretch 
of 240 feet They pour the concrete In the loot form 
of the train first so that by the time they are placing 
the com rate hi the third form the first one can be 
moved to a position 240 feet farther down the trench 
This arrangement eliminates any cessation In the work 
In order to wait for the concrete to set. The exterior 
forms are moved to new positions In the same way as 
the Interior ones hy hitching them to the tractor and 
hauling them to the new section of construction After 
the concrete of the conduit has hardened sufficiently a 
steam shovel is used to fill In around the huge under¬ 
ground waterway The tremb Is partly filled with 
water as the earth is dumped Into place ao that It 
puddles and compacts ss desired without any additional 
man labor 

In excess of 466 000 cubic yards of earth wilt have 
to be excavated before the concrete conduit is com 
pleted about June 80,1984 The cast of the subterranean 
tube will be more than $3068,000 In the rocky region 
fringing th^ Chesapeake sad Ohio Canal and the Poto¬ 
mac Hirer great difficulty has bean experienced U 
cutting the ditch for the pipeline Over one stretch of 
two ml lea, the cut has been mods through solid rock 
and has ranged from 10 to 60 feet In depth At Cabin 
John. Md, where la tore led what was forfoaHv the 
largest masonry arch in the world but which la now 
surpassed by one built latterly in Gannony, a huge 
coaerete-andmteel siphon wilt be Installed to carry the 
water through » gap that Is MO feat wide sad KM feet 
deep The siphon will oonatst of a circular steel t*pe 
fen feet la diameter, which wtU carry an tetertor coat 
ing of concrete stx inches thick, sa well as sh outside 
overcoat of the sain* material feat MU ha » inches 
thick TwS t ornate wtU aMo be cut at as many hffly 
sections «f the rout* that MU aggregate 8008 fact m 
length, for inspection and possible repairs. 
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ward filled aolld with Mod 
and boulder* hauled in by a 
local farmer 

The prevailing wind la 


Pratfldfef a fitteh Pram Erosion by Ice were purchased from the 

T itus sttMt to which loat motion urf labor can be owner* of an abandoned mill 

anted by pUuudag Is shown by a piece of construe- nearby, and which were 

that which the writer did with bin own hand* unaided placed by hand in the forma 

la wo toira* tin* The job oouisted In the coutmctlmi before locating the nek a 

of n concrete see waU to protect the beecb In front of around them Four of theee 

hie borne in Northern Michigan from the ravngee of were bedded In the wall tor 

the yearly spring ice flow. Ita full length The apace 

The waU waa of trapeaoldal aectloo, 8 toet fl Inche* behind the wall waa after- 
thick »t the bottom, 12 tnchaa thick at the top and 8 ward filled aolld with Mod 

feet fl tnch aa high. The lower 18 tncbea of height waa and boulder* hauled In by a 

under water. The eeeantinl points wherein labor was l°c»l farmer 
saved lay ini The prevailing wind la 

1 The urn of a single section of non-collapeible dlagonalh toward the 

form, Which waa aet and filled me day, and moved beach and there 1* a con- 

abend and filled again the following day Till* form ttnual drift of sand along 

was weighted hi place by two rocks not being nailed, the beach by reason of this 

so that no wrecking and rebuilding waa neeeeaary The diagonal motion of the 

rocks were simply removed the form lifted slightly to waves After building the j 

kwsen it and pulled ahead by hand into Its new post- wall the a rlter conceived 

tlon the Idea of plucing ubstruc- 

1 No gravel was mixed with the mortar Dry stones tlon* In the wuv of this sand 

graded in else from thut of a bens egg to that of a drift to hold It and build a 

nun's bsad were placed In the form A very liquid beach outilde the wall malt 

mortar of sand, cement, and sufficient lime to Insure tog things additionally *e- 

fluldltv, waa then mixed with a hoe to a mortar box cure He drove a few line* 

und dumped Into the stones, where it flowed down of sheet piling Just outside 

ffiWfl *11 the Interstices and bound the whole together the wall and trims verm* to 

into a solid mass. Thus about 00 per cent of mixing It, projecting a few Inches above wnt 



produced with charcoal, impregnated with liquid oxygen 
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Scene* from the Galana jungle, when the ant* are marching 


The Army Ants of British Guiana 

Jungle Insects that Have Learned the Importance of Force of Numbers and Discipline 

By Paul Griswold Hotves 

Assistant Curalur of the Uruco Memorial Museum, Groenwloh, Conn. 


PON the t ter moist floor of the grout dim 
Jungle that cuvir* nearly ull of British 
(lulunu. live the gjpsy tribes of unity 
unis. Them- tribe* consist of astounding 
number* of Individuals, divided Into va- 
rhm* Hires, and U|Kin whom full vnrloue 


muke no fierniunent nests nl nil, but lnsteud muni I lie 
forests, currying the entire where-wlth-ull of their soelsl 
existence about with them 
The flrst iinny tlml the nillhor ever witnessed on the 
move, was traveling rupldly utross an o|ien space In 
front of the camp. The line of inarch was not over 
Dye Inches In width, but It extended Herons the clear 
Ing for a hundred anil fifty feet In a snaky hand, anil 
continued out of idght Into the growth of vegelntlun 
beyond. Tills army moved for many hours without 



grub-llko larvin or young ants, while countless others 
curried eggs and p 111*0, or ants utxuit ready to tHke up 
their work In the tribe Soldiers with enormous < urved 
Jaws liuirled along with the rest, ninpplng viciously 
at anything fluit attempted to Interfere with the gen 
end progress of the lines. Wliere an olmtiu le hindered 
the march downs of the medium slxed unis would 
make a thing tiller of their bodies, over width the rest 
would |mss In greater ease and comfort By night the 
nurse unts and all the rest were safelv In the foundu 
tion that they had picked for their tranalent visit The 
nurses could be seen funning a dense network of their 
bodies, among which the eggs and young were being 
kepi safe and warm, while all nlmut thtlr emnp, others 
rushed here nnd there, scouting and ]s>llclng the 
grounds In a general clean up »f the surroundings. 

The unis stayed here ull night hut hi morning diet 
had gone on Into the forest This army was simply 
■noting The cumniund of Instinct hud decreed n march 
only No hunting was to take place and so the whole 
great tribe moved forward In a lldn line without a 
glance from side to side Such Is the marvelous dls- 
tlpllne of Instinct 

When ihe command aays hunt, everything change*. 
The milder attitude of the multitude changes Instantly 
Every unt become* a ferocious demon, a fiery reckless 
and merciless 1 mature that will attack anything and 
give Its lire If the necessity arises They launtli them¬ 
selves Into the forest In greut networks, that gradually 
enclose certain areas, and eterv living thing that I* 
weak ns well as many of the stronger ones, fall before 
the onslaught 

If one Is traveling through the forest a certain sign 
of presence of n hunting army, Is the calling and chirp¬ 
ing of a number of dtlTerent ant-thrushes, nnd other 
birds that have banded together Into a flock. These 
birds follow the armies, partly because of the Insect 
life that Is stirred tftto panic, and partly because of the 


tit lilts of refuse (lint the urtny leates, In the form of 
legs nod oilier parts that have been torn from the 
victims. 

When such u flock la iHiird, a few minutes' hunt will 
reveal the army at Its demlly work, while at other times 
one will know well enough that the lines have been 
crossed hy tile severe anil thorough biting of one's legs, 
followed by a painful stinging tlmt cuuses one to take 
to the trait In haste to remove the energetic Insects. 
Once Hay bite Into the skin their Jaws become quite 
tightly Us ked so that It Is often necessary to pull them 
upurl , and (lie Indians use them for closing wounds, 
hy causing them to Ute, after which they sever the 
lieuds from the bodies. 

During these drives, every Insect Is frightened from 
cover nnd instantly pounced upon hy as many Indi¬ 
viduals as happen to be near They actually tear the 
victim llmh from limb nnd It Is then taken to the nest 
for that day, In many fragments. Almost as soon as 
nn ant Iihs secured a portion of food, It cesses Its wild 


Front view, greatly enlarged, of a warrior ant, 
showing the powerfal nippers 

blond thirsty notions and goes to the rear. It* doty 
accomplished. 

If 0 large Insect such us a grasshopper or a Mg 
jungle roach is thrown among the ants, It will event 
Dally be vanquished by sheer weight of numbers. As 
It lands Among tho warriors, ana or two will lock their 
Jaws upon Its legs with lightning rapidity The sufferer 
will now hop or fly In agon), hut the Instant tt land* 
again, several more ants will grab Its appendage*. This 
procedure soon weight* the victim to the ground per¬ 
manently, where it Is torn to shreds without delay 
Ants returning to the rear often assist cos another 
In varloua way*. As It Is usually the custom to straddle 
one’s booty on the homeward Journey, the ant Is fre¬ 
quently greatly hampered hy the else of the cut Again 
a long caterpillar may be the victim, one that has been 


left Intact, owing to Its slight resistance, and thus be¬ 
comes 11 greul burden In these, nnd similar ruses, unts 
were observed to come to the assistance of their sisters 
They would help drag the meat along or hold the abdo¬ 
men of a sister up out <>f the wuy, and In one case two 
unts were seen to straddle a caterpillar and thus carry 
It ulung on their lull legs, like so many laborers carry¬ 
ing a railroad rail or a Mg log. 

Birds and animals are not Immune to tlie attacking 
ants, especially young ones. In fact any nnlmul would 
soon succumb to their myriad bites If tliere were no 
avenue for escai>e One realises how great are their 
numbers when a distinct and strange rustling murmur 
reuelies the ear, due to the threshing ubout of countless 
bodies. 

Home creatures hove learned to escape Thus the 
smaller species of spiders, leap from tholr perches at 
the approach of the ants and remain safely suspended 
upon a silken thread until the danger Is past. On the 
other hand very lurge snakes are sometimes killed and 
devoured, hefore they cun get beyond the lines of the 
army 

The entire tribe doe* not take part in the drive for 
food. A large number of workers remain at the tern 
isirury nest to care for the eggs and young while the 
warriors are away, und swarms of workers also cluster 
the entrance so thut It looks like a brown furry veget¬ 
able growth, from a short distance Ah the burdened 
hunters return, they are carefully brushed and combed 
by the workers, und their booty la dropped and carried 
Into the nest by these Individuals also. The actual 
passage to the Interior Is lined thickly with a network 
of ant* *0 that every Individual must pas* along a living 
passage'to gain entrance. 

The Indian* of Onions Ilka those of many other 
Houtb American countries and also the Bovlanders and 
white people, have learned to respect the army ants 
because of their bouse cleaning propensities. Every 
bouse, from the rude thatched benab of the Indian to 
the solid wooden ones of civilisation, are more or led" 
Infested with very large roachey, and other Insects, and 
also huge tarantulas, which come only to obtain the 
roaches. Nona of theae thing* are liked by the average 
human being, but the army ant* are food of all of 
them. They coma not Infrequently, In tremendous 
armies, to the abode* of man, and in the course of a 
few hours leave them cleaner than they have ever been 
before 

In three great tribes there la but a single Queen 
Her sole duty 1* egg-laytng attar the colony U one* 
started and she la given the moat exquisite can all 
during her life She la sheltered and watched and 
attended tik* a reql Qnaan and no barm can easily 
come to her Periodically, a brood of young Qaesne 
and males nn hatched. Theae matvl deals are winged 
and as soon as tbsy are mature, all of them leave the 
tribe In what t* called th# marriage flight Shu* Quam 
finds a mate, They pair and tho males seen die after¬ 
ward, but each young Queen founds her own how Mb* 
and after bringing up the first worker* hermit,, this 
little crowd set about to rear about 1 hem wives another 
great gypsy band of army fiats. 















Scaring the Cattle Off the Tracks 

M UCH Interest In attached to the recent de\clo|nuent 
of a conical roller cattle guurd that It la believed 
trill prove effect he In preventing stock from passing, 
rite re are foor aeetluna, one of which la placed otitalde 
wh rail and two between the two rails. Knelt section 




The Wind-Power Automobile 

A N automoliile whose operating exis-nse Included no 
provlalon for power might want as thnuah It 
go In the class with the lutstertoua green fluid 
nkca an sol Inc out of witter—It certain]) Hounds 
t or tin out right fraud Nevertheless 


md end pieces bolted together constitute the frame, 
by means of which the miard Is spiked to the tie The 
rollers are supported on metal rods on which they 

As animals approach the guard they utv alarmed 
by the Irregular and strange npiieamnre presented by 
Die alternating conical rollers and mam do not come 
my nearer Hut If they heroine ladder and ndvaneo 
up to the guard so us to place one fisit ui«m It, the 
rollers revolve nndemeuth llielr feet, and most nnlnmls 
will Immediately leu>e Where the animal puls one 
Toot upon the rollers and, still tinahirmed, tries to 
advance with unutlier foot, bis weight rotates tlie 
rollers under Ills frail and he will And It Impossible 
o proceed. 

A Clever Job of Continuous Packing 

A N Interesting apparatus for the mechanical parking 
of tea Is to be Been In a San Francisco fnctory 
An overhead trntk S) stent supports a unit of six truvel 
'ng bins, which can be shifted so as to bring anv bln 
llrectly above the chute, D, that leads to the weighing 
ccoles. In this wit) any number of cans can lie packed 
with any deHlred t)pe of tea, and a shift made ns often 
is the orders of the day require, or special blends ran 
te made with a minimum of trouble Tlie merheud ays- 


The answer Is a pulr of busy windmills Tlie car Is 
an electric The mills are two In number, 16-fbot 
wheels on 00-font towers. Instead of having a counter¬ 
shaft or a set of pairs to multiply the speed of tlie 
wheel to llte necessary dynamo speed, the dynamo Is 
mounted on the platform limncdlately beneath the 
wheel and connected by means of a hell running clear 
around the rlrrumference of llte wheel and then directly 
to the generator shaft To provide for varying weather 
conditions mi Idler Is used to take np the slack of the 
lielt The licit Itself Is made of a specially designed 
falirlt with It meets with complete success hII the 
weather conditions to which It Is oxiiosrd. Whether 
It would All the hill In a more rlpirons climate Is not 
stated, hut the mill Is manufactured In North Dakota 
and widely used there fttr farm lighting, which aug 
gents thul lillxxurds are u mere Incident In Its life Tlie 
generator Is mounted on a revoltIng plutform nnd ps>s 
with (he wheel ns the wind shifts. The cost of n single 
mill with switchboard nnd all other apparatus but 
without a battery, was given, at tlie lime of writing, as 
finOO We think It probable that today It would be 
somewhat less, hut whether the reduction would be a 


This windmill and another like it drive the family 
ear about six miles per day, and light the baser la 
addition 

turning over nt a predetermined rate Contrary to 
whnt the non-electrirlnn might expect, auch cut-outs are 
neither complicated, nor likely to get out of order 
Mr limit, from his two windmills, keeps his car 
fully charged for Its regular duly of live or six miles per 
day, and In addition lights his house He tlnds that n 
single windmill operates rather 111 fully, hut that with 
two going ut once, even when they stand close together, 
the wind Is sufUclently capricious to Insure that one 
will UHtiollv he running at charging speed even If the 
other Is not Aviators will confirm the Inference that 
consldpruhle \urtutions in nlr movement are met be¬ 
tween points only a couple of hundred feet apart 
With his two mills connected up, Mr ttoot flnds that 
the charging curve la entirely smooth enough for all 
purposes. 

A Lilliputian Piano 

A MONO the attractions of one of London’s amuse¬ 
ment plume Is the miniature grand piano lllua- 
trnted hxact dimensions are not given us. but the 
linger of llu. user affords a very good approximate scale 
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What Happens When the Tire Hits the Road 

Studying the Impacts from Pot-Holes and Obstructions, with Different Types of Tires 


IIO 18 destroying Amor 
lea's highways? The 
road engineer, the 


brunt Hit* (iolltlrlun, 

'-* I he speed demon and 

the rond linlliter have all beat nc- 
■ lined hneli pleads not guilty and 
the rond* gn right on dlHlntegrnllng 
Now the United Stuto* Itureau of 
lloads U uttuiklttK the questhm 
with every prosiwet of getting on 
answer Tin lnvestlgntlon deals 

with road surface, road structure 
sulhsurfiice drainage, and truffle 
Of iierniunent value are the findings 
under the first three heads, hut of 


Most significant of the findings is 
that It Is nut chiefly thq'dead w< Iglit 
of nmtor trucks thut destroys the 
higliwuy If a truck strikes an ob¬ 
struction on the road, or If It runs 
Into and out of a pot hole, I he wheel 
comes down on the road with a 
thud It Is this Impact that does 
dcstrui lion, crushing the surface 
und breaking the foundatlisi 

This Impact can be incuKiired as 
a fund Ion of truik weight, of truck 
Njieed of load per unit of wins*! 
hearing sarfiio, of issir design, etc 
Tons of chassis and freight smash 
Ing along the highway strike ham¬ 
mer blows upon tlie roadwav, this 


Impact Tests-Comparison of Tires 

2'Dreolof - Speed-I7A miles per hour 

2 TON TRUCK-2 TON LOAD 

NXfe^fxf-crke «ar wheel-Unsprur^ 1000 - Sprur^-SOO -lbW-^00 


proportionate to the ooafof A* &A 
tar tracking pmotta*. 

Oompetteg ay fores types ofth*^ 



. hiohwui strike hsin- Ths Wow delivered to tbs rood whoa a two-ton track, with a two-tan load, rans into a 
ion the roadwav this two-inch bole or rut, depends vary largely upon tbs typo of tire carried. At lower speeds the 
ivoided Hut the force difrrence would be less, at higher epeada more, In favor of tha mare shock-abaorbtag tires 

a cun be lessened The 

It shows Bona of the results of tlie study necessarily be prepared for such a difference as the found that by sirs 
i A solid tired, five-tun truck, operating ut chart shows. To the lajrman, In this connection, It may castes of bees ns 


17Vj miles i»*r hour with u five-ton load, on striking u he necessary 

two-lncli olislai le delivers u blow on the pavement or pounds each, 

28,IMP pounds. The same truck with imeunmHc tires, will not do 

uiny currv nn extra ton of load and under the same dr- blows, of 11,0 

cnmstunces deliver u blow of only 11,000 pounds. the road mlg 

Does this Indicate that all trucka ought to be shod blows, and dl 

with air? lly no uieuns. Impact varies with*the speed Hence a light 

and (lie load carried Take the ooul dealer delivering or by multlpl 

In n business district The extreme weight of the truik works out Ini 

und I lie load restrict the speed to 

\«r> imsleriite figures, and the j—————————— 

lieovy traffic has the same effect • _i *r 

Comisiriitl\ely little cushioning Is IlDMCl IfiS 

necessary lo protect the rond and IllipWI 

the truck from llu* Jan of Impact ^AttalnuiUj 

at them* low speeds, so a solid or C UD5tKUCuC 

cushion tiro, with Its greater bear- _ __ _ 

Ing surface Is advlsnhle to dlstrtb- in»anS’i»iii?r omnaan 

nte the dead weight of the load MWt-SnSouSft NMMvmc 

over more of the pavement As the J pft sggL Wg W lt^ - atWt-P9 60t** . 

load goes down and the speed goes " tuK .-JSF -iftsteJSSr 

up, the demand for ruahlonlng gains »- • —, 

In Imponsnw and that for dlstri ■■■ 

bmhm loses Then we may replace 

one or hoth pairs of aolld tire* by It : z' jV(^' 

the cushion type, combine the 
cushion with the pneumatic, or, _ 

finally, imnmt four imeumatlcs But 

cm all trucks up to a limit of 2% to ■TOOOfe B 

3Wj ions, where n wide range of | impact ■ 

operations is nn Important factor 1 

the hlg, rust, ensv riding pneumatics £ 

are highly desirable I 

Tliere Is a right and proper and 
eccinomlr tire for each set of eon 
dltkms. Knowing the condition— 
the road, the hsid, tho sere Ice to be 
rendered by the track—one may fnl 
low the diagrams of the Federal 
engineers and diagnose with a high 
degree of accuracy the track own 
•jfg'needs. Particularly suggestive 

M the finding with reference to the 

Impact from a six-wheel track Ob- - - 

vlonsiv, with six wheels, the toad The United States Bares* of 1 
per wheel Is less and the Impact per drawing, has atse studied what I 
wheel less but one would not feraoee here is even greater In I 


VMtLIiWl time, and doe* Mr dunaga to And 

300JHsM30° 

9M4- poMbUItto* of time earing, and the 

OUHHflUP used for cushioning, become so small 

— . ■ that It U no tongv accpoatlcal to 

J uae the pneomatle tire*, Stow-roor- 

Wsmww lug freight will probably caattaoe to 

= |-bs carried on other types of Ora. 

I I But tha practice of eborbrightod 

I I truck-owners, of eoooocntxlng on 

nred in road destruction, cannot go 

_L on indefinitely Tbe graphs of the 

Federal engineers give ample basis 
WW of proved fact for taking any neceo- 

nary steps to Insure that track* be 

■ property shod for tbe loads that 

■Law* they carry and the epeeds that they 

attain. 

1 The ScnaM of Inoectn 

1 IN the last report of tbe Smith 

■ 1 Ionian Institution (1982) Or N 

■ B, Mclndoo has an Interesting artl- 

■ __ cle on the senses of Insects. After 

■ 1wag discussing the nnfore of Insect vision, 

■ both by simple and by compound 

—--;— J eyes, the author proceeds to the 

ro-toa load, rans Into a sense of smell, and considers it first 
ried. At lower speeds the as a means of recognition This 
•re shock-absorbing tires m, h |« for more developed In In¬ 
sects than In man, yet Dr Mclndoo 

ia the found that by smell skate be could distinguish the three 
t may castes of bees ns well as other components of the him 
1 7000 It Is probable that each Individual bee has its peculiar 

place, odor, but It la the combination of all those that makes 

i four up tbe hive odor and tbUUftfagarded as the moat Uo- 

vaWy, port ant and as Indeed the ruling power in a colony 


he necessary to point out that six Impacts of 7000 It Is probable that each individual bee has its peculiar 
pounds each, even If they all come In tbe same place, odor, but it Is the combination of all those that makes 
will not do tbe damage that will accrue from four up the hive odor and thU Ufkegarded as the moat lto- 

blows, of 11,000 pounds or a bit less each Conceivably, port ant and as Indeed the ruling power In a colony 

the road might stand up Indefinitely under the lighter It la a means of protecting the soda) Ufo of tbe bees 
blows, and disintegrate rapidly under the heavier ones, from without, and the queen odor which Is a part of 

Hence a lightening of the blows, by greater cushioning, It Insure* continuation of the aodal Ilfs within. The 


multiplication of wheels, or hy any other n 


worker* "know" their hive-mate* by the odor they carry 


ImpacMests- Comparison of Trucks 

2 “ Obstruction Tfest-Speed-ITJ* miles pertanC 

MXMMLTaua v von thuck ivontnuc* ivon taunt non taint 

taps., asm. ssssss asa 


Inform* tbe worker* that their 
queen i* present Bran though she 
doe* not rale, bar presence means 
everything to the bees in perpetuat¬ 
ing the colony Thus, by obeying tbe 
stimuli of tbe hits odor and gnsen 
odor, and being guided hy fnsttnet, 
a colony of bees could not want a 
bettor ruler Among inti the seme 
broad principles hold, bat here the 
family odor la the more Important. 

What, than, are the organa hr 
which Insect* reeognla* these odors! 
Dr. Mclndoo ha* Identified them a* 
small pen* scattered or grouped on 
foe body and appendage*. A.n*nw 
ends In each pore, and fog opening 
la often protected by a hair. By 
covering the pore* experimental 
proof of thatr olfactory function wa* 


won known, and that forir power 
of dtacrirduuon ekesads that of 

•&ksxr^tss 

hy noeS* * 
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Mail topped la this box in tha reantry la col loot ad 
la tha alty, to tha groat expedition of iu handling 


A Traveling Poet-Box 

R URAL (roa detlven Is not the only mean* of ex 
tending the acope of Uncle Hum s aervlce to com¬ 
munities and Isolated houses off the main line of 
communication The latent Idea for making the malla 
more naeful Involves the mount Ins on internrhan trol 
leys of ordinary mall boxen. At nny point akmg the 
line letter* may be pouted In theae boxes to lie re¬ 
moved hr the postman alien the car reaches a good 


Gm aa4 Oil on the Fly 

ANB of the thing* that plague the loogsllataaea 

W record seeker on road or on tri k la the atop for 

anppUea When a tire replacement s in order there 
aeatna no way not but a recent i iformance on the 
Indlanapolla Speedway detnonatrott s that atopa for gaa 
and oil ate almply a matter of h lit The distance 
for the nm waa determined In advance being net at 
3155 miles—the distance from New 1 rk to Los Angeles 
via the William Penn National Old I tails mate All 

service aside from the tire replaceii nix was achieved 

from a second car, which took the ti k and kept pace 

with the racing machine at a speed of 50 miles per 

hour Inasmuch aa the ear unki test finished the 

distance In Si minutes over an >\m 50 hoots at an 

average speed of almoat 68 miles per hour, It will be 

aeen tlrnt the 50-mlle filling spied reprtwnted a distinct 
slowing down on the part of Its driver Our photograph 
shows the process of lining gas Int tin tank of the 
racer with the mechanician ittendlng iht business 
end of the hone 

The Heating Value of Gaa 

T KCHNOIOGK Puper No — f the Rureau of 
Standards fur sule In the Nu|h rlntreident of Docu 
roods, Government Printing Ottke Washington, D C 
at 25 cents a copy gives Ute results f luhoratory tests 
conducted at the roijuist of the I title Service Com 
mission of Murjltmd on the nlitlve usefulness of 
gases of different heating values nd the correct ad 
Just men t of burners for changes In the heating value 
and specific gravity of the gas 
There was a time when gu» wuh used almost ex 
clustrdy far IlLhtlng purposes uid in the ordinances 
regulating gas companies It wut, usual to require gns 
having a certain Illuminating value Me re recently gHS 


alaed town This Is a long step forward from the cun 
dltlun where the people strang ont through the country 
ure dependant upon the onre-dullv {leasing of the mall 
carrier for their contents with the cuter world 

Motor Propulsion for the Legless 

H IUBfuL* a cripple thrcugli on attack of Infantile 
peralysis, a member of one of New Yorks eldest 
fnmlUss has Invented the legless automobile which we 
Illustrate Though the user is seen with trousers and 
shoes his legs are useless to him and nnv means of 
navigation which he emplovs must bo one that eon be 
entirely controlled with the hands The conventional 
wheel chair did not appeal to this particular man and 
he displayed a touch of Inventive genius In designing 
a motor-driven substitute. It Is In fact In even detail 
worthy of the designation "hutomoblle save only thnt 
Its dimensions are a hit nearer those of the motor 
cycle It la hot &! Inches wide and 70 lung It also 
strikes nearer the cycle than the car In that It has 
a single front wheel, steered by bnr rather than by 
wheel Tha other controls are for the larger part 
assembled upon the handles of the bars where they 
are easily accessible 

Airplane, or Plain Flivver? 

W HIUD M Barbot and his aerial flivver ur> In the 
public eye seems a good time to put on display 
another kind of airplane flivver—< ne actually built 
upon the foundation of a Tin I lrxle chassis As the 
picture makes clear this plane Is designed for adver¬ 
tising purposes and not for firing and It does all its 
running With four wheels cm terra Arms Nevertheless 
Its body Is bum on exactly the lines of a regulation 
atrptana, even bring equipped with rudder and elevators. 
The rudder gets a practical touch by serving as a direc¬ 
tion indicator to the driver behind and for this end It 
la connected by cables with the steering gear The car 
Is squippod with port and starboard lights and the 
propeller am even be driven around by the engine 



has been used more and more for heating purposes and 
leas and less for lighting or when used for purposes 
of Illumination, It li almoat olwajs burned In a mantle 
burner This was accompanied I} a change In most 
regulations front an Illuminati n to a heating valne 
•atsis Htlll more recentl) It h is lieea found necessary 
In some cases to reduces the lie it Int, power of the gns 
clue to Increased cost and otliei difficulties of manu 
faoture 

The present paper deni* with i condition thus 
brought about the tssts haring I ecu conducted primar 
fly to determine whether the censumers In Halt!more 
were getting ns good gas service with the present stand 
ard of BOO B t n par cubic foot as tliey obtained with 
gas of a higher heating value In Turner days. Ths 
tests showed that with proper adjustment of the appli¬ 
ances the service should be sq tails good The retstlvw 
cost of the service however under the two conditions 
was not taken Into consideration In this report 



Wave-Length Htanmunta in Arc Spectra 

C OMPOUNDS of the rare earth element* which are 
need extensively In the manufacture of gas light 
mantles and cored firbotu foi electric ares and lees 
extensively In the textile and tiuss industries for their 
coloring properties, are about the moat difficult salts 
for the chemist to prepare in a pure state The chem¬ 
istry laboratory of the Uni rerun v of Illinois ha* suc¬ 
ceeded In preparing some of the members of the rare 
earth family la a hire degree of purity and has mb* 
mfttod to the Bareev ds( Standards samples of there 
materials tor spec tr oq uo plc analysis. The work on the 
original ocnrigreMBt of materials ts now co mp l et ed and 
Sdretlfle ftp* Na. «8 has just been Issued docribtng 
the results that hive been obtained for the two ele¬ 
ments fXdoUstoa and dygtroslum Two precodtof 



papers have dealt with yttrium lanthanum and cer¬ 
ium and with neodjmlum and samarium The spec- 
trosccplc analysis confirms the degree of purity at 
lalnetl by (lie chemists In atpuratlng the gadolinium 
and dysprosium salts from the original materials and 
In uchllticn >IcIds an accurate description of the green 
vcHow ud and Infrared spectral regions of there 
elements which have only been covered Incompletely 
lit it tnf ire 

Die data collected fn m tin' chacrvatlona are corn 
plkd In two tables one of which contain* about 000 
wave lengths In the are speetium of gadolinium and 
the other alsiut Win wave length* In tho arc spectrum 
of dvspn slum Those data are of vnlne chiefly to 
chemist), vvlo arc Interested In problems of analysis, 
to astronomers who are ccneemed with the rivetnlcal 
eonti entitle n of the slurs and to pbvslclats In connection 
with utcmlc structure This impcr tan be obtained 
from the Superintendent of lit diluents Government 
Printing Offle p \\ uslilngtim DC at 5 cents a copy 

A Novel Instrument for Navigators 

U SING the split rtc ul angle cakulutci Illustrated here¬ 
with It Is c liiliiipcl that Hie data necessarv for 
pnptr utilisation cf the gvro tcinpasa are obtainable 
with a urcatl) tncreuMil fmllltv and a vessels position 
deteimined fruit a single observation Wliat this In 
stiuincnt really dus Is to set up In Hie form of a small 
model the vnrirus astmncmlcul nnd geographical cir¬ 
cles with the pcsdtlcm cf the ship with reference to 
them whereupon xentth distance and uxtniiith are read 
off the zenith circle and the dlnl and the ships position 
Is knmn aim st with ut cnlculatl n The really dlffl 
cult part of the customary c ik ninth ns Is the port re¬ 
placed 1 v the automatic rending of the Instrument 
In the phe tograph t represents the earth s axis It 
Is Jcumalied to tho declination circle B and aecurely 
fasten* d 1i tho latitude c In le f At O Hie center of the 
compass r sc we have the ships t» slthn—which Is 
of couise unknown to begin with and which grin de 
tennlmd < nlj as the setting of tla* ti vulile part* of 
the calculator to match the obncivitlcns made deter¬ 
mines It The send circle h la the renitli distance circle 
and Incidentally re pre sen (n atm the ship s meridian The 
correspondence between the nuclei and the visible uni 
verse with the ship In Its centc r is c bvlqps 
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Some incident* in the life of the coal miner which make for safety or dancer 

Safeguarding the Miner 

Safety-First Cooperation of the Bureau of Mines, the Operators and the Miners 


a lll-N several mining disasters, such ns 
those ulildi followed tile Inst miners 
si like, wur, we must In (artful not to 
draw the eom luslon t hut mining an lilenls 
lire <>n iho Im i-oiim or llnil no pmuutlons 
ure being tnken to prevent them As n 
nmttir of fiul although tin great mining disasters 
powerfully rxi lie piihIU ii|iprehentdon, there has been 
an enrouruglng rcdmlion In (he number of imijur 
dlHiiHiers and ileatlis In nail mines nlnee 1(111 In thut 
jenr 10 eoiiMuine tied dents o«urred with a loss of 
411 lives, whereus In 1920 eight similar aeddenis re¬ 
sulted In only 01 deutlis, und win n as in Hill inu>ir 
dlatiHlirs caused 1i r i |s-r rent of the totul killed ut 
coal mines. In 1020 nnl> 2T pir cent of the tolol deaths 
from all * ntiHcM wen- due to major disttsHrs. Now the 
rn-dlt for this luipniwment Is due to the preventive 
work done liy (lit United Ntutes Itnreau of Mines v\e 
art- told by Its A< ting IMrector, Mr II Poster llain, that 
12 jears ago thin was no general country wide service 
for the sjsteiaatli training of miners In inattirs n-ial 
Ing to softly a slight Is-glnnlng unlv having Is-en made 
In a few scattered ls-lnts. 'them was no such urgent 
need for training In those days, for so long us the 
mines wen- smull und llu workers Intelligent und well 
truined In nmllne mining methods, und wlien the 
pn-ssare for output IihiI not jet sjieeiled up the Industry 
to Us present pitch. It auttleed virv well for euih niun 

to look aftir himself and for the busses and superln- 

temhnls lo relv upon Improvlseil uietluHls when ma>ir 
tiei Idenls occurred. 

lint wlu-n the enormous expansion of eonl mining 
hnrnghl alsmt the Inln-ducllim of new and little trained 
lulior, and whim the mule of production was so great 1} 
Intreused there was u ruplil rise In the dangers of 
mining The Im reused output In the mining of today 
has been obtained from the substantially 

of miners us ten years ago hut the per¬ 

sonnel Is not nearly so well trained In 
mining Tliero was u series of disasters 
and mine explosions Immedintely prior lo 
the organisation of the It urea u of Mines 
amt the problem before the Bureau wa» 
that of reducing the numlier Hml severity 
of these To this end the Bureau of 
Mines sought tin* coojieration of tlie State 
Mine Inspectors, the mine operators, and 

various other agencies, and while the foil 

IsHietlts resulting from preventive und 

remedial nteu sures cannot he gaged ac¬ 
curately by figures only the statistics, as 
given above, show that greatly tienefiilal 
results have been obtained 
When tlie work of obtaining records of 
the Injured at the mines was undertaken 
by tlie Bureau In 1911, many of the 
Htates kept no record of such accidents, 
and the record shows S small number of 
injuries reported to the Bureau during 
the first" tow years after 1911 The ap- 
parent Increase In Injury reports, which 



a tors in practlcnlly all stales must report non fatal 
Injuries. The Government now obtains necurate stn 
tlHttcs both of dent ha and Injuries They show that 
the number killed |*r thousand persons bu* decreased 



the koala re way aad to • safe pi 


from 4 80 in 1911 to 3.00 In 1030 Of late the Injury 
rate lias ranged from 234 to 242 per thousand men 
employed. 

A very effective agency In reducing the number of 
nccldents und mitigating their effects upon the Injured. 
Is the churarlnr and extent of tho training which Is 
given to those engaged In mining Miners who receive 
certificates of first-aid training are Instructed and ex¬ 
amined In the anatomy of the humnn body, the treat¬ 
ment of hemorrhage, fractures, burns and shock, and 
tlie transport of wounded pernumi. Certificates of res¬ 
cue training ure given those who jams a physical ex 
umlnutlun, who wear breathing apparatus while doing 
hard labor In atmosphere containing noxious and lr- 
reeplrnblc gases, and demonstrate their ability to ad¬ 
just and take cure of such upiainitus und to perform 
I he duties of rescue men The course of training rep¬ 
resents a total of 10 hours or Intensive work. During 
tin- decade (Siding June IS, 1020, the Bureau of Mines 
trained 00.971 persons in rescue and first-aid methods. 
In 1911 the 734 persona trained represented leas than 
one miner In every thousand, but In 1020 the number 

trained was 8M18 which represented nearly ten miners 

In every thousand employed. 

A* regards the enusos of coal-mine fatalities. It should 
Is* noted thut nearly half of all deaths at coal mines 
results front tolls of ns>f und coni, and most of this 
class of aeddenis take place at «r near the “working 
face,” which Is tlie place where tlie miners actually 
■nine fho coal A few occur elsewhere In the mines, hs 
on slopes and hanlage ways. Many of the falls at the 
"face’ are due to tollare of the miners to take down 
louse rovk or cout or to set props under dangerous 
place* in the root 

Min* curs and locomotives underground are responsi¬ 
ble for gbout IT per cent of all totalities, the victims 
usually being run over or enngtit between the cars and 
side of haulage way 
It will surprise the public to learn that 
mine explosions, although generally given 
much prominence to the dolly newspapers, 
have caused only a little more than one- 
tenth of alt fatalities during the past de¬ 
cade, and, excepting 1002, the percentage 
In recent year* has been cvmsldsrabty be¬ 
low that mark. Most of the gas explo¬ 
sion* have been caused by the carrying 
of open light# into aecumntatlans of gas, 
while the explosions of coal Oust have 
frequently resulted from windy or blown- 
out shots or to what, In the absence of 
dust, would have bean local aRploalcna 


Of an total accidents at coat mto 
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gnmsd, betwew two and three per cent 
In abaft* and dope*, and atlgbtly lose 
than eight per cent atone (round 
A moat important part of the safety- 
first campaign of the Bureau constats In 
the publication, from time to time, of 
circular* Illustrated by photographs, which 
show the miner, and the operator also, 
what he should do and what he tthould 
iivotd in the prevention of accident and 
the safeguarding of life and limb The 
excellence of tld* method la revealed In 
tlie half down photograph*, which we 
Imve cboeen from a circular homed In 
1010 entitled “Dongemit* und Safe I'rao- 
lice* In Bituminous Goal Mlnetc." These 
have been choeen from 200 similar photo¬ 
graphs which make np tlte bulk of the 
circular Bach bo* beneath It u few 
explanatory words, and even without 
these the picture* themselves should con¬ 
vey a clear lesson to that large proportion 
of the miner* of today who cannot read 
English and are. therefore, particularly liable to Injury 
— re* here represented arc selected from those 

the miners the principles of self-protection 



lip before starting work with 



where the burning coal eon give up beat 
directly by radiation to the toller beating 
surface, there Is therefore less opportu¬ 
nity for reducing the fuel consumption by 
burning powdered coal Instead of homing 
cool on a grate, since the losses whlili 
may be reduced by substituting powdered 
mail firing for hand firing or stoker firing 
arc those only which are duo to Incom 
plete combustion and ualng excess air 
These tosses, however, are not Inconsider¬ 
able 

Pertain druwlmck* to (lie use of pow¬ 
dered coal are cited liy the author of the 
bulletin Before powdered-coal firing can 
compete Bucceasfolly with grate firing it 
Is obvious tliut the gain due In the smaller 
consumption of itowdered ciatl must offset 
the cost of preiwrlng, conveying and burn¬ 
ing It 

There Is a further dlsadyontage with 
itowdered coal In grate firing ttie ash la 
left on the grates and In the ash pit But 
lilt powdered cm I the ash Is blown Into the furnace 
ut through the slack, and with smite badly designed 
iimnces out through openings in the furnaces It may 
form n troublesome slag, and fill up the Huge an 
it Imitede the draft 

l the whole, pnwdcrcd-coal plants cannot be said 
~ clean There are fairly cleun powdered-coal 
■, lint generally, though not universally a plant 
t itowdered coal Is dirtier than a grate-fired plant 


reached from the outside, looked explosive magnxlnes, 
accident bulletin boards, on which an accident which 
occurs la recorded for a warning to the miners, safety 
mottoes placed conspicuously at the roof of the mine, 
and many similar device*. 

Enough has been said to show that tills governmental 
work is highly humanitarian, that It has already, In 
u single decade, gone for toward making mining a 
reasonably safe occupation, thus robbing tills abso¬ 
lutely essential Industry of the terror with wbhh It 
bus too long been associated In the public ntlnds. 

A Diminutive Electric Tractor 

H KttK we have two \tews of a diminutive and In¬ 
genious tructor which for work performed In pro¬ 
portion to Its *lxe Is eerlulnly remarkable It was built 
In Germany In response to the urgent demand for the 
exercise of all possible economy, purlhulnrly In the 
mutter of transiiortatlon of materials for short dis¬ 
tances In large Industrial plums. Simclal effort Is being 
made to replace mnntutl labor by ni« liunlcal drives 
of one kind or another, nnd It Is considered that these 
conditions are well met by Ibis llllle machine which 
Is called In Germany an “electric liorsetrmtor” 




or burtfu*. The tmetor Is H 15 fm wide, 2 02 feet high 
and the length o\cr nil from the front hook to the end 
of the Mhuft Ik 12 78 feet. The total weight Is about 
two tons. 

Industrial Use of Powdered Coal 

P DWl iKIIFT) coal has heensm-ci-ssfully applied anil 
Is commonly used In open-hearth furnaces bushel 
Ing nnd puddling furnaces, contlnuous-lmatlng furnaces 
for hhsnus and billets furnaces for heating reheuttng, 
and forging, annulling furnaces for malleable Iron and 
Steel castings and plates, sheet and pair und anneal¬ 
ing furnaces and tin pots, gnhnnlrlng pots, souklng 
pits, ore masting unit volatilising, co|>per-nre roasting 
nnd smelting, the zinc Industry tlu gold and silver 
Industry calcining kilns, lime burning refractory 
materials and also in the fertilizer Industry It Is 
used more thun anv other fuft In the cement Industry 
and bus Isvn successfully apiilled for steam raising 
Whenever powdered coal hn* displaced hand firing the 
coal consumption has been reduced considerably 
Bv (he term powdered coal Is mectnl coal snhcllvlfled 
so that It nmy ls> liumed In mtspc nslon when mixed 
with the necessary supply of air and nmy be conveyed 


may be constructed, anil the gases 
tulies wherein ash may settle to obstruct i 
shield the heating surface It bus Is-en : 
to hum powdered coal In locomotive at 
marine boilers liecmise the ccnnhustlon 
small to permit the coal to he burned cor 
Although men have been killed lie cxplns 
In powdered coni plants, the chumps of a 
are known und precautions may he tnk 
may not recur Greater precautions are i 
somp systems than with others. For Inst 
ous fires and explosions have occurred me 
with tin direct low pressure air system 
thun with tlio Indirect screw-conveying in 
air transport systems, allhougli the lndl~ 
system bus not lieen entirely free from c 
possibility of a dangerous fire or exphiHl 
design is] willmanugpcl powdered-cool pli 
und should nut Inlluence the prcisiwcllve 
dereil coal against Installing It 

Mincing Microbes 

A MAPHIVE for killing mlcmhes by 
methcsl of cutting them Into bits Is 
UciUitl Journal, 


trailer, nnd he steers the tractor und keeps 
level keel no to apeak For security, two snml 
are attached, one In front and one behind ties 
with a small clearance above the ground, 
vantage* of this little vehicle are found In I 
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The Maple Sugar Industry 

The Tree that Made Vermont Famous, and How its Delectable Juice is Harvested 

By C. O Ormtbee 


Ik II product of ttic np of the 
■unccntrutcd b) evaporation 
imlut of 210 decrees. At thla 
one Kullun of maple syrup 
pounds, and. Including very 
itagv* of various other solids, 
chiefly of mlnerul origin, contuln* 6(1 per vent of suenr 
nml tr> |H r cent of wider Maple augur Is a product of 
the same sup, so concentrated, that, upon cooling. It will 
irystullae and form a solid iiimat, Maple molasses Is 
a form of glncose resulting from the disintegration or 
reversion of maple augur, when concentrated to a low 
degree Maple cakes, maple cream, maple powder and 
various other puro muple products, consist of maple 
sugar, variously manipulated, and at various tempera 
tures. And maple blends are ayrtips produced by the 
melting of maple sugar, cane sugar, together with 
water In various proportions. 

Maine sap Is obtained by wounding the muple tree. 
Tills oiieratloo Is termed tapping, and while there have 
been various forms, tlie method which Is now In uni¬ 
versal practice Is to bore a bole, not exceeding half an 
Inch In diameter, to a depth of from two to three 
Inches, at u convenient height, and In a sound, healthy 
portion of the trunk of the tree A metal, tubular 


Acer MocAaram of the botanist This tret la found 
only tn North A,m«rtc», and Its range extendi through¬ 
out the entire Vgtjay of the St Lawrence Hirer and 
Its tributaries, where It la the predominating tree, and 
westerly as far ah Minnesota. Krotn Maine It extends 
southwesterly, well Into the Carolina*, thence westerly 
through Kentucky and Tennessee, well Into Arkansas 
and Missouri, In which states It spreads, In fan shape, 
over an extensive territory 

The bureau of Forestry Is authority tor tbs state¬ 
ment that there are, scattered over this entire area, 
approximately 100,000,000 muple trees. A study of the 
returns of the last census reveals the fact that of this 
number hut 1&000,000 arc utilised In the manufacture 
of maple sugar, and that, even Including the sugar 
equivalent of that part of the product that Is marketed 
In (be form of maple syrup, the entire output of maple 
sugar of the United States falls under 50,000,000 pounds 
unnually Of this amount 87 per cent It produced In 
the five states of New lork, Vermont, Ohio, Pennsyl¬ 
vania and Michigan. The total output of Canada is 
around «M)00,un0 pounds annually It Is known that 
hut one-third of the available trees In Canada are util 
lied, while the number* of nun utilised trees In the 
unsettled regions run* high Into the million*. 


hairs," and located near the txtrestitisa of the matter 
rootlets. This moisture consists of w extremely .weak 
solution of the various mineral elements, chiefly Hr the 
form of nitrates, which enter Into the Qotnporitttaa of 
the tree and form the astaes when the subetaoce of 
the tree is burned. It la transferred from the' root- 
hairs late the rootlets, thence into the larger roots, and 
finally Into the trank of the tree, in which It la carried 
up Into the branches and Into and through Hie leaves. 
During its passage it loam, by evaporation, an immense 

of s watery vapor, and another immense percentage 
Is broken np to to Its elements of hydrogen and oxygm. 
Air Is also forced atmultanepnaly through Hie leaves; 
and during Its passage It ports with the carbon dioxide 
that was Intermingled with it, and (merges as pure 
air, white the carbon dioxide unites with the hydrogen, 
thus forming starch. The oxygen thus set free emerges 
to the form of oaone, the insoluble starch la trans¬ 
formed Into soluble sugar, as occasion requires, and 
forced back Into the sap, which henceforth la known 
as "elaborated” sap, and which forma the food of the 
tree- In this form so much as Is needed for Immediate 
growth Is carried to points where new tissue Is bring 
made, and the remainder la stored for future use. 



Glimpses of New England's outdoor coU-westher industry—maple sugar production 


sfHuit, so constructed as not to Interfere with the flow Hut the maple tree wM yield Its sap only during Its Then after the fall of the leaves, and Influenced by 
of tlie sail, I* driven tightly Into the tap-hole, and a dormant period, and even then only under atmospheric atmospheric conditions already described, this stored 
bucket made for the purpose and usually of tin 1* renditions which Include bright, clear days during sap begins to work Its paaaage toward the exterior of 
suspended Immediately below Ha? spout The sup, be- which the temperature rtoe* welt up Into the seventies, the tree and into the space between the hark and the 
Ing forced from the tree by Internal pressure, trickles followed by equally dear nights with a drop to the wood, and to some fiat well-understood manner a gas, 
through the sismt and falls In little droplets Into the temperature to acverol degrees below the treating probably nitrogen, la generated, which creates the pree- 
bocket below Tim buckets usually have a capacity of point And because in tha north them conditions pie- sure previously mentioned 

from 12 to io qiiuris, und it Is rarely the case that a vail to the highest degree during the month of April, Maple sugar to tttonooal In Its com position with MM 
suflicicnt quantity of utp flows to more than fill h Is the chief reasen why tills li prosmtnently the sugar- and beet sugar, and were It reined to n state of shoo- 
bucket during the 24 hours which intervene between making month to the north Ih the sooth, however, lute purity’’ It would he Indistinguishable from them 
the lime* of gathering Many maple sugar makers such conditions prevail to a leas extent of yartsrion, pad would poss e s * no more value. But eonuMrripDy 
make a practice ot tapping the larger trees to two or hut over a much greater length, of tiros; and the sugar it t* newt so retried. It owes its superior vain* to 
more places, i(aiming thnt a greater amount of sap to season covers ssvfrid months, with light.dally yield*, the preiforS Of an elusive iiwH of « moat dsllcteeslr 
thus obtained hqt with an aggregate considerably greeter than the delicate flavor, gad which chemist* bgv»*» yet been 

Botanists mogntxe something like 100 species of the average yield to the north. The average ytekl per tfee Wahls to teotata. And, ocotreyy to the eptoto* ihkt to 
maple tree as inhabiting various parts of the globs, throughout the United Btatee, aa rixiwnby the crimes. I prevalent to mwyJpfOllHSO, Mgh-grwd* tnaptt suggr to 
And It to a common characteristic of all of them to Is a trifle under throe pounds. Tot trees vary greatly - of a vary light, stow* whit* eater, end stttos *yrup 
yield this ragaehearing sap If wounded during the to this respect, and a maximum yfetd ef to porikds Is-.almost tn to acayent to tts rtennwa*. wt{fc a» Me- 
donnant period and under certain atmospheric coodl- from a stogie tree bag been reported. And the sap wHonbfr , atom* Wd deBctous tores* The darjk- 
tlons. But, of these, then to hut one species that wlU from diittrent trees varte* to sagar fonts*. from a ootored, agaaccri gyrttp to often expired p* sfete to « 
yield the aap tn auflkctwt quantity and purity and ot minimum ef scarcely a trgee to a marinmtt of 16 per tow-grade triaflact , toad*’ 10 If tW ,l|tototk* *tf 
a sufficiently high sugar content, and that la rtoaety «nt with an avarggr ef rtoae amend * per sent. caramel ami ttojffrirtto peedjwa' taMUMri pri mretees 
enough juaodated tn large numbers to allow the pruflt- Briefly stated, the theory of toe sap Mr to aaam- and vnsohUary methods etMamMfwT * 
able manufacture of maple sugar This to the sugar Hally aa followi • Moisture to ahktractsd from the soil tor htopta sap, as K c oca is freenth* tree, tons ejesr ‘ 
maple, the hard or rock maple of the lumberman, the by means of very mtnnte appenda ge s, termed "root- (ftoaftoaed ea for* t/4) < 
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suimmim 

WM WkMt BrMuhWlUiMt Floor thresher to the mill, that 

M am m *m la» «ad* breed hr several method*— ,bt I»or tbeee kernel* into 
and mm of them baa bra right The moot her machine, umi receive out 
recent doottttwtloB consist* to the methods which mar * * tt ilie dough for her 
be (rouped under the terra "the modem milling Indn* bread. All the nutritive 
it7 " The aim* of tbl* Industry have been mote com- value* of 1)1“ wtient are re- 
merdal than hygienic. to Inert and tho useless and 

An « t a m toad on through the microscope of a groin tartlgrotlltte chuff Is dl* 
of wheattWfit revetil that there la a white central por- carded at the same time, 
lion, protected hr two envelopes. Between tliese en- The mnchlno Is no lnrger 
velupa* to a brown anhatunoo Outside them la tha than (he ordinary finally 
bran, which to not a food substance. The modem flour washing machine, and like 
mill tot* bra operated with the sole aim of pnsioclng *“ many other household 


lion, protected hy two envelopes. Between tliese en- The mnchlne Is no larger 
velupas to a brown anhatiueo Outside them la the than ilie ordinary family 
hran, which to not a food substance. The modem flour washing machine, and like 
mill to* bra operated with the sole aim of pnaiuclng *0 many other household 
h white flour, and with this to view only the central utilities it enn be operated 
imrt of ftt# ****** 1* retained, the cylinder uimhlnery Mih the current fruiu the 
cltnd&aU&g the two mvetoiwe and tlie material lietwwn ontnil elwtrlc light socket 
tliem. Bttt th* and fact la, that to tills space between Tlie main port of the mtt- 
ibe envelope Has the major port of the nutritive value thine ronrist* of a largo per- 
of the berry, and all It* ritamtoe*. All this la dlscurded forated drum Into whh h the 
In the elftirt to get a white flour and a white broad. a funnel The groin goes thr 
The teat of the vitamins content of food la a simple Ing process Inside this drum, 
matter. It litt* hog been known that pigeons, m ce, rats of rotating 17 Itotlers operate 
and guinea plga, fed solely on ordinary while broad motor which produces from 25 
and water, die from lack of earatial elements of the 1 icr hour While the dough I 



breach and English loaves aad* by the new process, retaining all the vitamines 


forated drum Into whtih the wheat Is poured through the Anger) 1ms not lieen well defined, t 
a funnel The grain goes through a continuous crush (lie fact that olwervutlons 11 mhl nor Is* 
Ing pns-ess Inside this drum, accomplished hy meuns larltj over the driing lierloil whiili oft 
of rotating <7 Under* operated bv a tour-horsepower at night. In an attempt to overcome il 
motor which ppsluccs from 28 to X) kllogrums of d< ugh Mr II A. Gardner of the Paint Mam 


While the dough Is thus Mug preiuired in elution, (ms experimented for 


ti leavening process, and in half 


‘Ad At the same time It la known that the prevalence the mat bine, the hran Is separated out and falls Into an nutom 

of rickets and buoe diseases among under-nourished it receptacle in rite bottom of tho drum while the dough designed 

humans to to be ascribed to the absence of vitiim.nes Issues simultaneous!) from another owning Tlie dough satisfactory results was develn|icd 

from th* ration. Because of this lack in the ordinary is {pady for tho usual leavening process, and in half It will I . 

white bread, one could gorge himself on 
this flood and slowly starve to death. 

For many years specialists have been 
trying to retain all the nutritive elements 
of the wheat berry, while keeping the 
broad white and soft Knelff made white 
broad in this wn>, hot tt was not soft - 
It required supernormal teeth Air Its nmw 
tliutlon, to fact A later scheme, known 
us the Mego-Mourts method, failed because 
of tlie elaborate process of fermentation 
of the grain which it employed A new 
s) stem now ]Hlt forward to France, how 
OUT, gives groat promise of providing the 
solution It eliminates all alow sifting to 
free tho grain of the lirnn, and In throe 
distinct operations of washing, mncerutlon 
and sifting, which can be carried on slniul 
tiineoual). In a mnchlne whose cost la so 
low aa to he within the reach of all It 
lms developed a practical way of consent 
Ing the gluten and the vttnmlnes of the 
wheat. 

Tlie washing not only cleans tlie grain, . , . . . .... 

hut make* tt easier to crush tho hran Internal view of the machine that makes dough from the whole wheat berry 
and peel tt off from the kernel that con- The cylindrical drum is removed to show the rotary crushers 


rul months to develop 
Several tjpea wer* 
one tlmt would giro 



and peel tt off from the kernel that con- The cylindrical dram is removed to show the rotary crus! 

talas the nutritive elements. After the 
washing, the clean wheat la macerated to bring tt to an hour may Is* put In tlie oven Tlie hrend thus ob- sunk) 

the necessary degree of hydration. Sifting then re- mined lms an agreeable taste. It Is not |mre white tor Tills n 

lilnces the ordinary milling process, separating the bnm It contains Ilie Inside cover of tin wheat kernel. It silver 

from tb* palp and tearing with the latter the highly seems probable, however, that I la housewife of today Inga a 

nutritive portion between the outer rttvclni*** Is educated bejonil the point where 11 snow white color of sur 

Tlie most startling feature of the new process Is slunds In her eyes as the bull-murk of purity und tt, but 

that ita product is not flour, but uctuull) dough. It quultt) 

contemplates the elimination of flour from Ilie domestic While tlie ex|>erl mental work has lieen dune entire)] 
economy, and of the flour mill from the Industrial estab- on the home-slued model, the new methisl does not 

llshmsnt It contemplate* that the housewife buy the neetwuirll] demand that the housewife make her own 

whole wheat berry Just aa tt now goes from the bread Tla* mm bine will presumably bo obtainable 

In large sixes, suitable tor 



Iwkcrlcs of ever) magnitude u stumli 
from tla* sumll village estab- able In 
llsbment up to the fnetory cost fro 
that tnukes bread for a city 
This fuuiory will derive the Tai 
same iidiuntagc In making nnllK 
bread direct from wlmat, and 1 vest! 


on un upright base Attached to the hour 
hand of the clistk Is a wry lightly con¬ 
structed wire wheel covered with u dr- 
on la r drum formed of light tin plate or 
Of aluminum The drum Is slotted to re¬ 
ceive the text piece upun whttli the coat 
ing Is applied Tills winds under tlie 
mandrel rod at tla* top of the drum nntl 
Is pressed In contut t at that Jumture with 
a sheet of soft light tissue |iapcr of the 
same width us the test piece Both of 
the** arc auloinuilciill) pulled from an 
adjoining double shelf stand, hy tlie action 
of the disk Just so long as the coating 
Is wet, tt will stain the (Issue imper ul the 
point id Jum tlnn, till pii|M r adhering quite 
tenaciously to the Aha Just at the point 
of Ann setting of lilt coating the |iaper 
will no longer be stained when it come* 
In nintact with tlie test piece nml will not 
adhere tin nlu during Its subsequent Jonr- 
ni) around lilt drum 
Tlie test piece developed tor this work 
eat berry after n trial of lnan\ materials, consists 
A* of n roll of celluloid moving picture Him 

(waste short ends or undovehqied raw 
stink) tlmt him lieen light struck hut not developed. 
Tills mull rlnl was selected because of Its opacity (white 
silver conlisl surface) upon which, applied ilear coat¬ 
ings are qulle evident Heciiuse of Its great smoothness 
of surface, jmlnt and varnish coatings do not penetrate 
It, bat dry n|sin the surface somewhat as they would 
uimn giuss Moreover, the solvents usually present to 
point and varnish upparentlv d« not affect the Aim, 
and tlie> seem lo evaporate to the same time hh they 
would from tin or glass. Solvents of the ester type, or 
acetone-contiitnlng solvents, such as may tie used In 
lacquers could not lie used Moreover, such Him Is of 
u standard rise und iharacter of finish and la obtain¬ 
able to practlialli am purl of tla country at u low 


In making bread with alt silwr nt tl 


Tarnishing and Detarnishing of Silver 

T ilt 1 ! llureuii of Standards has recently made an li 
vestlgntlon of the tarnishing and detarnishing 1 


the wheat In tt, that the In 
dividual hoaoewlfe would 

enjoy 

Tlie two figures Is the new 
development are Messrs 
Potato and Navarre, two 


Tills Investigation has shn 
nurily oliserved on rilwr h 
certain colors are character 
extent of the tarnish The 
gas b) itself on silver Is re 
amounts of moisture and 1 


•n that the tarnish ordl- 
llie sulfide Aim of which 
rile and Indicative of the 
effect of hydrogen salflda 
iHvely small, but If amall 
tlfnr dioxide are present 


tha flryto(-daw renter, with to**? abewtag a piece at marked «!■ rowred that the method of 
ft** jfha utotttw after a teat of th* drytag-ttta* «f varnish. Nate Aa dtarp mining the dryness of 
Bn# at which th* Uaana ceases te adhere te tha fire (touching every hoar 


well known French adsntlsts the ncllon Is greatly aceclerated Tarnishing Is also 
and engineers. nuide more rapid by the presence of alkaline Alms and 

„ oonp Alms. Conditions tor producing a standard re 

Measaring the Drying- prtslmllile tnmlsh were found, and the weight and 
Time 01 Vamiah thickness of the furnish Alni were calculated 

T HKHR have been dto- In stud) Ing the methods for detarnishing Oliver 
putes umong producers especial attention whs given tn the etertrol) tic methods, 
tad consumers as to the dry Muss silver Is produced when the tnmlsh Is reduced 

tog-time of paints, enamels, dectrolytlcally and the properties of moss silver were 
Oils, and variona varnish therefore studied. Comparisons with other methods 
products. Many of these were likewise carried out to detemilm the losses to 

hay been due to th* fact silver that occur The relative merits of solutions used 

that the method of deter- for the electrolytic process were compared lo determine 
mining the dryness of a film the rate of denning and the isisslhle corrosion of tbs 
(touching every hoar with spedmens. 
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Ltft: TJm ratlfyln* .witch cwunUd on the hl.h tcn.lon teeformer KifM Clow-up view ol tlx nWondooMr* that Bmtk It powWr to nad tha Mtunl hl*h tnuka potential Mrou tha 

X-nqr tubs 

Two major electrical featares of the new predrion X-ray apparatas 


Precision X-Ray Apparatus 

New Means of Rectification and Voltmetering that Take the Guess-Work Out of Roentgenology 


I «>KrsTOKVOl (HUNTS balm lire taking In 
i named Intenwt In \ rut therapy \ ra> 
aiqiarntus w lilt li IntK Invn ntvml in* nn 
Innl rmiH-nt In III* mpj him not uttnined (hi* 
high degree *>f engineering perfet tlun 
\* 111 * h Olir know ledge of till* aulije* t Wnf- 
. Tin* medical prii* tlllun* r Ik able to haw* IiIh 
(kiKHpen mciiHiired with ease unil an unit} within oni 
part In 11 thousand, whereas Ids I in il her, tin* llovnt- 
gmohighit, Iiiih l»*i*n funvil lo measure IiIh In nllilimt 
unhellewihly crude guesses, 

One of th*> \nrlHblc fiutora Unit him not Iteretofon* 
nmile Itself nnicunhle to precis* I mi t men t him Ihk« the 
cunstuney of the wave-form In roultliutlon We lime 
hennl much about tlie long wove and the alnirt whm 
rooUflers, hut nothing uhout the constant form of wine 
lvt tiller 

II lorn l»ei>n pointed out bj adequate authority on 
numeniUH omisluns Unit |silute<l spark imp mi rl ill Iona 
nre not ulinte tmrvllnbh* beonuae of electrical conditions, 
auili na m Illations, wbleb occur In the ilnult but 
tlmt tliey nre ulao greatly ulfnctud by iituinsphcrli Ini 
lnldlly and ht (hnnges In operation ua tlie |ailnta 
lieptn to weur uwny 


aphirt* imp nml not thill of n |«ilnted ttnp Hy doing 
thla we tony not only i llnilnitle the Inconalatmi InT'OC 
tlie needleqiolnt ga|s*, but ill tin* wuue time aulwtuntinlly 
do nwny with the cdmnn dlwlmrg** and with the ob¬ 
noxious generation of oxone und nltroua utld uceom 
l«inj Ing It 

Tlie prut Ileal result of some auch line of reasoning 
ua la unissued In the nlMive iHirugruph la displayed In 
our Ural pliotogriqili, nllkli Illustrates a rectlller newly 
designed and now on till market Tlie apherea are 
htutlonnn, and Ihe revolving aiilierea lime been re¬ 
placed h> ‘toroidal segmcnls -to adopt a rattier math 
enuillcul term—which tint In reality generutp during 
that iiurt of their path (lint eovtrx aoinewhnt lean than 
a full Head* lr* le A further mlvanttipe, appearing on 
Insist Hon of ihe figure, is Unit nals ure used for all 
connctIlona. >\ltb the spheres for the atatlonary elec- 
troden and Ihe segmentul lorolda for the revolving ones, 
llien there la no pluce for corona dlachHriie Into the 
nlr, anil no current la conducted through Uie almft 

After we have Introduced u rectlller tluit meets our 
retiulreuienta, tlio next tiling la logically to think of 
metiUH for accurately measuring the energy developed. 


f thla i 


K llgl- 


tatlon lam la*en i 
the uae of spin re gnpa na a 
■-icons of measuring the pur 
ullel smirk gap of an X my 
min lilne, Instead of tlie older 
pointed goiac All high text 
altoi meehnnlcal ml llien* 
heretoftm* conHtna ted lm\e 
been <*Hi*ent Inlly revolving 

lailnted H|uirk gapa It la, of 

course underatiKHl Unit to tit 
thla dettnlllmi the el**t tnalea 
do nol neceesurlh haw lo 
lie uctuull) tadnlctl Init that 
tliey juat have sulwtuntlully 
auinlt surfaces \erj aiiinll 

Imlla, for Inalnnce, might be 

anbatltuted wlthaut getting 
far away from tlie Inher¬ 
ently bad charucterlatlii* of 
true iMilnta. To get entirely 
away from these difficulties 
the aurfacea substituted for 
tte points must ba decidedly 
large. The thought which 
HUggeata Itaelf la. tlten, to 
design a rectlller which has 
the chamctertatlca of a 



Tim N 

with i _ 

current*. Further, tlie sphere gup when used a 
meter requires such skill aa to Introduce a considerable 
l**ri*ooal equation. It Is not possible to arrest the move¬ 
ment of the spheres Immediately on spark-over, and 
the reading observed depends upon how woo after 
•pork-over they are arrested. Furthermore, a sphere 
gup cannot la* read continuously during treatment, fbr 
it requires sparking over, the noise of which may 
frighten the imtlent, and. moreowr, It necessltatee turn 
Ing olf the enrrent to eztlngulah the arc—which I* quite 
Impractlcnble 

When Fortescue first suggested the sphere gap as a 
means of measuring voltage, It was necessary to devtse 
a means of cnlihrutlng sphere-gup voltmeters. Tha In 
stnmient employed—In fact, devised—for this vdiH a 
precision ulr condenser, having lts discharge measured 
hy a galvanometer or a udlUammeter, the latter being 
calibrated directly with crest kilovolts. Utilising this 
device, wa have a direct-reading crest kllovoltmeter 
which may be read ut all times wltbnnt disturbing the 
line conditions, and which will be Independent of the 


Accordingly the manufac¬ 
turer* of the precision X ray 
outfit with which wa are en¬ 
gaged have developed this 
air condenser In a fork suit¬ 
able fbr use on the tnstrv 


ment against the other tf de¬ 
sired. Thus we have finally 
_ *, form of rectifier 


the best accuracy poaatble. 
The whole apparatus ought 
hy aU means to pat X-ray 
practice upon a baatg of (te¬ 


ar Bre artMw M*M.* Tin * 

bnU. the reMsst 
at tha disposal af tha pract it ioner 
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5* Adrenalin, the Drug of the Hour 


THIN the past tew month* 4 j 1 • 

thw dally paper* have been AnTP rirj I I T 

reference to the dm* ndrenalto and Ita Icnl history 


with Dr Tukiimim a preparation of 


eye, the noae and throat, where it 1 m deair 
uhle to urold excessive flow f>t blood An 
Injection of Hdrennlln serve* to drive the 
' from these |mrts, for It contracts the Mood 


remarkable life-restoring properties. Ad- tlie i rystiilllne suhsiunce Hdrennlln These Lnstnls vessels and prevents a profuse flow It also 


bjjsts=a^J renalln has lieen hailed as the reiser of nre wltlb 
the dead. It ha* been endowed wllb most mysterious rennlln solution bus n hitter ti 
and wonderful properties. In fact, the publicity bus line li h 

been »0 strong and so widely distributed tlmt people Import unt 

today must tbtnlc of this “new” drug as n sort of preter is not nil 
natural substance, lterhuiMt something like the tetned At the 
alchemists’ philosopher's stone or elixir of life. lulling ml 


■ and Is slightly ulku operations on the eye 


1 nmesthetle. esisu lullv useful In 


In ihrwt. chemical forms, und It Is 
la* manufutjurnl In the proper form, 
e same phvslologhul activity 
tins- there ure two ineihisls of pre 


r the matter is Hint ihuL adrenalin la supranuuil glnnds of sheep o 


lulling adrenalin The drug Is ivtrueted from tlie adrenalin Is n 


Adrenalin Is a wonderful drug There 1a no question 
iilsiut that lmt It must not lie supposed that It Is a 
nitv-iill and sine-all for everything There Is no such 
tiling as a uni vi ran I tin mpeutlc agent Then again. 


not tbs new drug tlmt iieople generally lalleve It li 


Its prominence In the day's 


fuctured synthctleully from (uteihol whhh Is Itself a tlrtumstnnees t 


1 the fact synthilit produit used u 


n n 11I Inept l< and In photog dead li 


[ a universal "raiser of the dead “ 1 
‘ptlonnl nines and nnder very specta 
tint adrenitlln has actually caused 1 


solution Is Hit. red e\n|«>reted further 


that certain physicians have lately expuionetd con rapliy In tlie rxtrmllon process (In glnmis lire 
slderable success with Its use in revivifying the dead, irlv disintegrated with water, containing 11 little 
especially In bringing to life lutliles Hint were nppnr add or murliitli nilil and an extrnd Is nlBiilure 

mtly born dead. But the properties of udrenulln have txfnul Is com-emnited hy evaporating olT the 

Isien known for at least GO year* and applied for at Then alcohol Is added to precipitate the linpurllli 
least 30. solution Is mured c\ai»>reted further In a \ 

Adrenalin was first discovered In tin suprarenal npiinriiluM and treated with aiiiinonla In a ftw 

gliuida by tho French chemist and pin Biologist \ ulplnn the adrenalin < rvst 11 Mixes out and nun !h purll 

In IMS, The suprarenal gliiqd Is a dm Hess gland rerrvBluIJIxuHon from ammonia Vhoiit 12T> gni 

whose exact function In llu human and nqlinal body adrenalin ure olitiilnrel from 11J kilograms of Hie 

has only been partly understood within Hu past few tissue The symhdleat jiresvss Is ipilli eoiupl 
years. It secretes 
epinephrine or sup 
clnutlng properties. 


In a Minium to emphasize Him with u drug of this diuructer no one 
1 a ftvv lamrs is entirely familiar with all the effects that con be 
a purlIk-d by pnMlnrcd Care ful experimentation and trlul may reveal 
130 grams of still more wonderful uses for Ibis strange substance. 


pressure hor example If the hritln is informed of soiae 
great danger threatening the body, or If It registers great 
fear the Impulse Is transferred In means of the won- Injected Into the iiiuwles of tla heart Is |s limps the being removed nil limit ap|uirent dnmagi* to the ele- 

derfully swift and sore carrier nerves to the suprarenal most startling of all the woudtrfiil applications of this meats needed for milking leather leather made from 

glands and they are culled U|*m to dlreliurgo their mils marvelous drug It Is claimed 1 lmt the dead heurt, Ihc degreased skins is *u|s*rIor to that mode from the 

stance Into the blood current to energlxe and stimulate es|sxhilly In tlu cam of the mu Isira lulls Is so stlimi- nnturul skins, und the lime ocmpled In tunning Is re- 

the muscles Into fiowerful action Anger also results luted hy Hu drug that It romiiunrta Issuing ugnln duced with mure elTeitlve results leather made from 


vs* is ipitii coiiipiunted Leather Produced From Degreased Hog aad 

ns due to the Sheep Skins 

' this drug by rwiHh leal tier section of the Bureau of Htondarda has 
itsllgati>d fur 1 recently comiihied Investigational work tm tlie qual- 
1 as ' bloodless Itv of lenlher produced from degreased bog and sheep 
skins. In gmenil (lie results show thnt the degreiudng 
adrenalin, wherein It Is press*** Is von lilh lent practically nil of the grease 
llu heart Is |srhu|>s the luing removed without upiiarcnt damage to the ele- 
Urfiil applications of this meals needed for mnklug leather I<eather made from 


1 activation of these glands 11ml tl 


s why the doe* Tlu luart Is 11 |aiwerful organ jarhaps the slrongest dogreased hogsklns li 


e effretlve results leather made f 


s that anger la bud for a person wllh high mureh In II 


blood pressure, for anger serves to accelerate the secre- Mnd must he qlile to re*i*«d ul tlua-s to 

tlon or adrenalin whhh hus Hie power of further demands It Is built very strom.lv an 

Increasing the blood pressure This also explains the rough surghill usage even Iswoiid what 
extraordinary strength of the Insune of It \i \ ( rtlu loss. It cannot Is o|s>rule<l ii|sm as freely 

Adrenalin wna tlmt preioired from Hu suprarenal as the oilier organs of the Unix, for Ihere must not he 

glands of animals, such as bullocks and sheep, and the anx *ns|**n*lon of Its functions The ure* of udrenulln 
fact thnt II will lmreuse the lihsid pressure* was flrat renrlirs lnqsirlanl aid not onlx In heart oisnitliMis lmt 

observed In 18M II wns not, however, until 1900 that In oiierallng on ndjueent organs In smli rases the 

Ihe distinguished Japanese physician and 1 hemlsl, who hrarl hus isvn accustouasl lo Is urtlfh 
recently died In New York (ilx Dr Joklihl Tukamlne, l>x Ha surgissi who nitnullx grasps II 

sueceeded In Isolating Ihe native principle of tlie supra- squeezes It so a* lo produce a How <1 

renal glands. Tills feat made ll ismslblo lo stiulx llu* Hu body 

physiological effrets of lh< sulislanis and lls real < lln Vdreimlln Is also of great In Ip In < 


I work Incessantly calf lenlher while leather made from degreaaed aheep- 
lo Hu* most severe* skins iqi|surs lo huxe siiHbicnt firmness and un lm- 
and It rein endure proved uppenrnm-e which makes It suitable for upper 
it may Is* exissied leather In some tvp«*s of shoe* Instead of goat leather 
lied Ilium us fnsiy It Is believed Hail bx degreasing sliisqisklnH and hog- 
Ihere must nut he skins ls>torc tanning, It altar ran bo produced which 
e are* of adrenalin can Is* brought into general use for shoe uptiet-s and 
'art o|s ration* but ns far ns llu quality of Hu* leullier Is remeerned, It 
rn null rare** the appears high 11) for packers lo utlllzo hogsklns for 


squeezes ll so as to 
llu Isuly 

Vdnimlin Is also 


lomed lo Is urtltichillx stimulated leather purposes 

utnullx grasps II In Ills Imud and No published report Is nxHilahle on this work at the 
produce a How of blood through present time, hut one will ho Issued ns sism as possible 

and the notice of It will apiiear In tho Technical News 
■f great la Ip In operating on Hie Bulletin of llu Bureau 


BBBBS1 HKN Dr r a Abbott recently 
ktWI stated Hint, as slaiwn hy 
kl SH careful obaervutlons and 
HVjl measurements, the hint nidlnrbm from 
■U the sun lo the enrtli laid dlnilnlslieil from 
3 pi 4 per rent during the |iusl flfleen 
nsmlbs this dire Insure* mux have alarmed some tlmbl 
|M>MMlmlMtn, but It caused no serious general npprehen 
abm Many openly scoffed at ihe statement and ridi¬ 
culed It 

(Iranting thnt the nhserxurtons upim which Dr Ab¬ 
laut's stalement was bused wire thoroughly reliable 
how are they to be Interpreted 1 Ihi they mean tlmt 
In eight or ten yearn the suns radlntlon will Is* GO 
par cent less than now and xvc shall lone to iroxvd 
h round the equator to keep from freezing lo death? 
Or, ure we to eonalder this diminution of radiation 
merely us a passing plienomenon cmire*d hy certain 
dtsturhunces on the sun for which rehmee ouinot 
account? 

Scientists, knowing bow carefullx the observation* 
and measurements of the sun's radiation, which were 
begun about 20 years ago by the late Prof Irengley and 
continued by Dr Abhott, were made, are Inclined bi 
accept the figure* deduced bv Dr Abhott as correct 
But, being aware of the fact that the sun Is subject 
to cyclic disturbance* which iwriodleally effect the con¬ 
dition* an the eurth, like cycles of sun spots, etc, they 
do not wppntaod a continued tmd rapid decline In the 
heat radiation of the sun that would make the earth 
unlabsbimM* in a tew yearn 

At the same time, there I no longer any doubt In the 
minds of our scientist* that the sun, following the 
Inexorable laws which govern the evolution of star* 
from the cosmic element* of nebulw Hud their gradual 
devolution into cold and lifeless stars, ha* programed 
so far already on Its devolutiooary down-curve that Its 
extinction la merely a question of time nut this need 
not cause any anxiety st the present ♦|®e-our sun wll J 
probably continue to supply the earth with light and 
beat far million* of year* to corn* For what is a 
Millie? year* In the Ute history of the *t*r»? 


The Life History of a Star 

According to modern astronomical theories, Hu his¬ 
tory of Hie origin and evolution of all stars Is prnc 
tlrallx the same Our aim also Is a star though In 
slgnllireiDtly siniill compared with others and lls his¬ 
tory so far its Its main features arc concerned Is 
ty jilt nl for nil oilier stars. 

Klara are believed to originate from nchulie hy the 
mndrnsal Ion of Ihe mass of eh mental guses of which 
the noli a lie consist N|*vt ml analysis has disclosed Hu? 
presence of only three gases In tin nebula* examined 
10111x4011, lullimi and nehullmii an element unknown, 
iih yet, isi enrtli Of all gnse* known, hydrogen and 
helium offer Ihe greatest resistant' to condensation by 
liquefaction und nelmllum Is pr 
respect It Is iiwin* than prohnli 
could not bt* spectroscopically bl 
ls*cause they could not exist In 
temperature of stellar spare tl 
degrees Centigrade, the absolute 
tlie existence of the heavier <1 
ever lieen found, hut It Is not lm 
exist in the center of the nelmli 
laws of gravity, while only th 
surrounding the denser ceutir 

wlicn made lumtnoa* hy Iftrlrlan waves tatsslng 
througli space. Whether this Is really so, nr whether 
tlie nchulie, from which the slurs nre evolved, are com 
posed In the beginning of the three gases above men¬ 
tioned only, while the heuvler elements nre gradually 
evolved from tbwn hy rearrangement of the structure 
of the atom* under the synllixtlzing effect of rondeosa 
tlon. Is still an open question 

Th* condensation of the mbul 
traction ef It# vnldtne and, a« - 
together of the atom*, general 
early stages of th« evolution >f 
mas*, still highly rarefied, yle’. 
trading Influence of ccndensui’i 
rapidly, causing a cor reap® ili.'.gly rapid I 


tem|s*rnliire During the sleeji up-curve 
whbli murks Hie evolution of the star 
the volume of Its mass shrinks rapidly 
and Its leiiiponitiiro rises from nrar absolute zero to 
temperniures estlumtid, In some cases, al 20,000, per- 
lm|is even TO,000 degrees Centigrade Tlie maximal 
leuqienilure, whbli 11 star altiilns al the apex of Ita 
evolutionary curve, de|snds on the volume of its mass. 
The greater the mass, the hlglier will he the maximal 
temperature of Hie slur ut tlu apex of the curve Our 
sun, whbli prohahlv did not, even ut the apex of Its 
evolution attain a teitqiemture of more than I2JXX) 
degress Centigrade, Is now far advanced an lls curve 
of lire line it has become a dwarf among stare, with 
a temperature esilimited lit G.<20 degrees Centigrade 
How Inslgnlflianllv sauill our sun Is, cmiqMred with 
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Expo«nv£S&riM 

By Dr. AIM Gradanwita 

C orrect mcpoaure la, of 
course, mb essential con¬ 
dition of any aatlafactory 
photographic work. In fact 
while there !• wane latitude 
In thin respect and while 
mistakes In gHglng exposures 
can, to aotne extent, he made 
up for by afelllful developing, 
a large percentage of hntli 
amateur and profeaalnnul 
work la spoiled by Improper 
exposure The main diffi¬ 
culty In tills connection Is 
due to contusion, tho bright 
nos* of some given portion 
of tbe object* or scenery to 
applet lilted, rattier i 
u whole. 

Tbux suppose the water-scape herewith I* to bo photo¬ 
graphed, the circular frame lielng, to begin with, left 
out of account. Hie time of exposure should lie so 
i lumen that the durfcest imrtlon of the (ilrture, the 
fringe of tlie furest In the iNickgrouml, Is 
reproduced with some detail On the other 
liund. exisnmre should not hi prolonged 
sufficiently for the brightest imrtioi 
the picture, the sails, to be over-ex| 
so that the more delicate shading would 
be subdued In a unlforui liluck on the 
plate and a correspondingly uniform white 
on tlie positive print Oenerullxlng ihe 
time of exposure should. In any cum he 
so chosen us to keep the exposure cor 
respisiding to the brightest imrtlon of the 
picture below a given muxlmum and I hi 
exposure eorreKpondlrtg to the dnrlcest por¬ 
tion above a given minimum 
This Is the fundamental principle under¬ 
lying tlie construction of I*r gchllchters 
new nrtlnomcter In fuel when pointing 
this Instrument, which In outward nppeur 
ance reseuiblea a siiinll telescope, lit the 
scenery to be photographed the iiictnre 
Is seen through a blue Alter surrounded 
by three checking sectors, ns In our ex 
' iht u medium and a dnrk 
arth sector corresismds to 



Doing Away with Dots 
and Dashes 
By a K. Winter! 

S v\\ KEPI NO revision of the 
) method of transmitting 
llie Morse ulphubet with re- 
siawt to radio telegraphj, 
land line telegraphy, and 
submarine cabling, whs re 
cvntly outlined by Ma>ir 
(ienernl tleorge O Squler 
Chief of the Hlgnal Corps of 
tlie Wur Iiepurtimxu, In a 
leetnre before the National 
Veiiileni) of Science*. The 
iiHHiltled system of signalling 
would reduce the vurylng 
tline-pertisla of the tele 
graphic tints, i 


the ring d lielng turned uniII the s)uuvs lo a common durnlton riots, dashes and siaices 
Iwo figures ii|i|a>ar Is-slde one another on tlie left lmnil would he distinguished not l>\ duration but by uirlu 
scule 'llie projar time of exposurt Is then ‘ ‘ 1 ' “ “ * “ • - ■ 

■ ring (on tin right hand Male) at 


that fn 11 m opposite the number corresponding to the 
objective stop used In the eiuii<-ru 
The Instrument luis the sbn|a> of n small telescope 


tlons In 1 lie Intensity of the signals 
Tho illlTerent Intensities In a dot dash, nr space, 
umlir the proposed lit w systuii of signalling, would ' 


chocking punsises. 

Tho etas king sectors are on graded 
with regard to one another as to corre¬ 
spond exactly In brightness with respec¬ 
tive degrees of Illumination at which un 
der-exposuro ends, at which normal ex 
posure la at Ita median i*ilut, and al 
which over-exposure begins. Accordingly 
In a striking manner, they delimit the 
range of correct exposure Tlie photo¬ 
metric balancing of the brightness of the 
picture with tlie checking sectors Is of 1h * Ita"* 1 
freted by turning the milled ring t», and 
through It the Iris stop, ao as to have no 
portion of the picture remain liriglitcr than the lirlght 
eat, and no portion darker than the darkest of the three 
checking Hectors. In the sample picture here used, 
which la rather rich In contrasts, the sails should he 
of about the same brightness us tbe brightest, and tlie 
fringe of the forest about as dark as the darkest cheek 
Ing sector, while the water sheet receives the uverage 
tint corresponding to the niedluin-brighlnets sector The 
adjustment thus ob¬ 
tained Is rend from the 
scale b This balancing 
operation reduces the 



und Is mostly iiiuile of light nit lal, thus weighing only 
about 1J0 grams Its muln distinctive ftutnre, ns 
compared with oilier actlnnmcli rs Is the ellmlnallon 
of the acmsItlveuvsH of the eye* and tin. dlrett balancing 
of the brightness of tlie pit lure with the bln i ken Ing 
time of the photometer (sipor In fact the Instrument 
constitutes an iiitnul photomi It r of known un unity 
and, accordingly eliminates all personal equation 


r itltcmm Ing electric current Each 
r nrhtlrurv multiple of u half circle would 
represent one of (lie three Individual send 
Ing i lenient s, do)lending uisoi the Inten¬ 
sity Thtsi- different Intensities nre, of 
conrNc accomplished at the Irimsmltter 
Tills Improved method of trunsnilssltsi 
has already I sen subjected to exiieri 
mental application In siilmiarlnc cables 
and u means provl<lt<d fur Interpreting the 
alt! mating turrciit Into understandable 
signals Radically differing front the 
present svsttm of the sending of the In 
It mntlonnl Morse code, Incite system 1**- 
Ing tlestrlhcd no Iwo adjacent signals nre 
of the mime algn, since cut It acml-cyclc Is 
employetl to obtain signalling affording a 
dot dash or space 

Tho Code Hecthm of the Blgnnl Girp" 
of tlie War Department In npplylng this 
novel form of telegraphic ulplmhet to snh 
nmrint tabling discovered that “Ollier 
tilings being equal, Ihe variations In In 
tensities for tilth of the three elemental 
signals are reduced to the minimum on 
Ihe theory that the minimum ptstalble 
change of the fundamental wave should 
Is' made \n alternating ourrent In tlie 
steadi state with It amount* to it series 
of the present cubic letters “s' or "n' 
strung together without s|»ice can attain 
a spots! In nnv form of telegraphy iminv 
times greater II inn unr pnnihul ay stem 
for the reuHon that a slnglt sine wavt Is 
Irunaiultted through lim form of elec¬ 
trical cIrtnit without distortion of any 
kind and, In fart Is the only tvjie of 
wave that Is so transmitted” 

In striking contrast I* this contemplated 
system of Itlegraplilc signalling to the 
nit l hod now In force Tbe powerful 
radio-telegraph stations, for Instance do 
not attempt to correlate Hit actual armllng of the dot*, 
dashes, and simces with the phase or supply of electric 
torrent entering the transmitting antenna Hie tele¬ 
graph key Is aliened or clows] without regard for the 
phase of Hit antenna turrent Thus, In the transmis¬ 
sion of one message a relatively large supply of electric 
In llie antenna may ls> Interrupted at widely 


a cable. 


vurylng values—from i 


Now, tbe light serving 
to Illuminate tbe check¬ 
ing .sectors la nothing 
else but the daylight In 
tho apace in front of the 
Instrument, Ita abeo- 


tbc blackening time of a 
atrip of photometer 
paper vtattfla at o in the 
roar part of the tnatru- 



Tka automatic exposure meter and the way It works 


maximum, positive < 
negative Many of Ihe 
t xtstlng disturbances In 
the ether, which mur 
llie audible reception of 
radio telephone mes¬ 
sages, ure blamed <m 
this. An abrupt break 
Ing nr Introduction of 
high Impedances In an 
electric drcult, using 
alternating current, pro¬ 
duces transient phe¬ 
nomena ultliiinic.lv re¬ 
sulting In llie fl<sallngof 
the ether with "mush 
or hnrnionlcH Coupled 
with this condition Is 
the Irregular procedure 
of npi rating powerful 
radio-telegraph stations 
(Continued on page 21S) 
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Relics of the 1840’s 

An Interesting Chapter from die Early History 
of the Telegraph 

By A A: Hopkini 


L F. & Mane struag Ida 


by tha Ice In ISM. They 
trussed the Hudson at Fort 
Loo, acute 12 mile* above 
New York City When theae 
cable* were broken, high 
mast* i .... 

upon i 

across the river Men were 
In attendance all the time to 
repair the wire when broken 
It v 


1 \\K walk along Riverside Drive In the 
_ ^_| nelghborhiHid of 118th Street, New York’* 
lieautlfnl river drhc we look down on 
■—whnt Heenm to a stronger to lie u rain 
I aliHckle old umnNlon swept Into u clitic 
of retulnlng wall by mime ipilrk of the 
to tboMe who live near l>> for tin> know 
t Audubon spent Ills lust yearn In the 
, and that hor» Morse uirried on 
muni of Ids iviierliiicntH In long distance 
uligraph trunHiiilsslun 
In 1842 Jolut Jumes Audubon, then 02 
jearo old, pun Imwil a tract of 24 acres 
far out of the i lt\ and mi the Hudson’s 
lilufC hunk Auilulsm lliouglit that ut lust 
lie had an I<1) lilt spot to iniss tho re- 
nmlnder of Ills days nmld ortlmrds, u 
ImlilillnK linsik, unit a tlni wiitirfull So 
In uuiiieil It “Mlnnli s IjujiI, 1 Minnie" 

Is’lng the Scottli word for mother All 
went well for a time but the rullwuy 
cluimiriHl for an entrance Into the city, 
uml wli) not luke the wntir level and 
travel along the river? Soon tin beautiful 
sandy hemic was cut through ruthlessly 
and Audubon hnil to build a piuzxa on the 
oilier side of his house In blot out tho 
, sjmbol of civilisation Of course 
s advancing In jours, liut he 
still painted In u room on the north aide 
of tha house where the lm> window Is 
now, and here some of Ills exquisite pic¬ 
tures of Mrds and nnlnuils wore executed 
To this house came ns a welcome guest 
another painter of no mean order, al¬ 
though a portrait painter tils name was 
Morse, and he was dabbling In electrical 

experiments The laundry on the wrath 
side of tlie house, on the cellar level, was 
given him for u lulmrotory, and even within the mem¬ 

ory of men now living Imve pieces of wire been picked 
up from this untile of tlie telegraph Dates are 
strangely absent In the biographies, hut It Is prolmble 
that lie liml tilreudy mude his buslc Invention liefore 
craning to see A minium, nt any rate this ding) luundr) 
i entirely boarded up Is an Important link In the 


tom to let the wires down 
Into the water for vessels to 
irnss and then to draw them up again This was 
practicable In tide water, but not so with tbe Inland 
rivers. The Hudson river at the place of creasing waa 
2700 feet wide These masts were constructed under 
the direction of Mr. Henry J Bogers, tbe energetic 
KU|>er1ntendent of the telegraph In 1847 another ef¬ 
fort was made to croon the Hudson with a cable, anil 



history of long distance tninniiilfwlon Mr Reginald 
Pelluim llolton, a historian of New York, whose garden 
leads Into tlie control ted Audubon park, took the 
writer on a most Interesting excursion to tod where 
Morse crossed the Hudson with bis uertal wires. A 
walk of alsmt h mile Its] Into neglected Fort Washing 
ton Park, and lifter crossing over the railroad by nn 
open cut, whh li must have been u triumph of engi 
neering In the early days, we began a aearch for the 
nsk where Morse stepped his mast. At Inst It waa 
found, nml after the leaves ami earth were dug oat we 
were able to photograph It and also the eye-lsilts for 
the guy-ropes some distance away Tlie mast must 
have been of great height R* the hole In the rock li 
over two feet In diameter, and while not deep served 
lo hold the mast thoroughly Ann and upright, with tbe 
aid of the guj ropes An early work on the electric 
telegraph describes some of the dlfllcultles encountered 
as follows 

“For a long time the dispatches were carried over 
Hie river by messengers In boats, but Anally, the line 
wns submerged by Mr Kara Cornell in leaden pipes, 
the wire being covered with cotton, and Insulated with 
India rubber This was November 20, 1840. There 
wet* two cables thus formed, and they worked very 
“ r several months, until they were carried away 


Riverside Drive, a 

the permanent grads, and falling to rain la this bonaa 1 

asneh of his work upon tha telegraph 

to that end a copper wire, covered with gutta-percha 

b> Mr 8 T Armstrong, was purclmsed and submerged 

liy Messrs. T M Clark and J \V Nortons for tbe Mag¬ 

netic Telegraph Company The cable was placed acres* 
the river nt the foot of Cortlandt Street It worked 

for Just one day, and waa then tom away by an anchor 

“On the lines constructed 
liv Mr Hen r) O Rlell) 
throughout the great west, 
many river* had to be 
crossed, over which the wire 
was stretched The widths 
of these streams were from 
1000 to 8000 feet Tbe Unit 
crossing wax that at Wheel¬ 

ing, over the Ohio river, lSOO 
feet, the m 


taut tbe Audubon House, and along New York's “back 
yard" as it were. Much of New York’* freight, espe¬ 
cially foodstuffs, still comes la by V‘ -** 


buried In the eastern section of Trinity Oetpetory, a 
few hundred feet away The Aadubon House should 
be preserved as a monument to a great naturalist and 
a great Inventor, but tbe ravages of time win goon wipe 
out this very interesting landmark. 

Something About CstorUn 

W UKN calories are mentioned in nutrition, it ia 
from tbe point of view of food foal value. Tbe 
caloric value of a diet is a factor of greet importance 
In nutrition. Franklond (1800) was the first to deter¬ 
mine this for various foodstuffs by mriHising tbstn In a 
calorimeter He did not express tbe results in “eal- 
orles" but rather as “heat units,” which, however, had 
tlie same value Htohimum (1879) and 
Buhner (1883) were apparently the first 
to use tbe term calorie as It la now ap¬ 

plied In the science of nutrition. Rutmer 
made three outstanding contributions re¬ 

garding the calorie In nutrition (1) He 
applied Its present-day meaning to tbe 

term, (2) he determined the caloric value 

of protein, fat and carbohydrate, figures 

w lilch are which nxed In determining the 

energy craitcnt of a diet, (8) he draw tbe 

distinction between the absolute and 

phyololnfftcal heat values of foods. By 

absolute heat value be meant the amount 

of lictit yielded by a substance whm oxi¬ 

dised In a bomb calorimeter; the amount 
of heat produced bv the substance In ques¬ 

tion when burned within tbe animal body 
lie regarded as its physiological heat mine. 

These values may or may not be identical, 

a fact which Is of fundamental Importance 

In the science of nutrition 
Calorie a* a mere word explains noth¬ 

ing. It Is a symbol for on Idea, however, 
which, ns wo have eeeu. has undergone 

Changes brought about by the develop¬ 

ment of several sciences. Ancient and 
husy notion* regarding tbe phenomenon 

of fire and combustion first contributed to 

this concept, placed on a firmer founda¬ 

tion by tbe clarifying influence of La¬ 


in* force In nature, receiving Its impress!ca In the law 

of tbe conservation of energy, played a decisive rfils 

In the evolution of the Idea. The history of the cslorie 

In nutrition, therefore. Is wrapped up in tha history of 
nutrition Itself and the fundamental natural sciences 
upon which this branch of knowledge rests. 


time. This, the only railway 
Into New York proper, was 
fur a long rime along the 
Hudson, the trains running 
through Eleventh Avenue to 
tbe depot at 80th Street, sad 
here lincntn'a body was 
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A HOMO tha new foat®«s 
A introduced Into Dal ted 
BtitM nMulM woratly 
completed U a new type of 
fexJMe friction dutch. The 
bade principle Involved la 
that s* t&* application of 
frtctta* tmtwM two grooved 
suifMM, one beta* tba Inalde 
<»f a dram and the othor, the 
moTtof aorfaca, being a aarioa 
of shoe* moving radially from 
the eeatar of rotation. The 
convoluted earfocee are to 
give taereaaed friction in a 

The epeeUl'probhim ariaing United States ml 

In auhvarlne operation, at 
which the new clutch la di¬ 
rected, la the need for a connection that will anew 
flexibility in ca m either the motor or the engine should 
be subject to mlaaUnamcnt, following any deformation 
of the ahlp'a atructure from her conditions, pressure 
when autanwced, or wear In the hearing* of either of 
the main elatnenta. It waa Qiao necessary to have a 
connection. that would abaorh or deaden vibration* In 
caao the flywheel of the engine, acting In oppoaltton to 
the rotating weight of the electric-motor armature, 
should Introduce toralonal vibrations In the Intervening 
shafting, resulting in crystallization und breakage. 
Also there was needed a connection capable of engage¬ 
ment and disengagement while under wuy 

During the war the problem hero stated was acute, 
but was solved only In u temporary fashion, by use 
of a dutch of the multiple Juw type. In which the de¬ 
sign was held down to the simplest possible standard 
to facilitate manufacture There were In tills clutch 
forty or more Jaws, to make engagement possible with 
only a alight amount of tnrnlng to get the Jhwn into 
allnsment. The new clutch Is designed to transmit 
normal load at about 1000 revolutions, with flO per cent 
overload capacity It waa first tested In the United 
Mates submarine 8-2, one shaft retaining the old 
multiple-Jaw dutch while the new one was mounted 
on the other. The vessel was sent to sea tinder the 
moat severe weather conditions, with orders to stay 
out for 48 hours, and to disengage and engage the 
dutch at regular intervals. This waa a sort of author¬ 
isation to break the clutch If It could be broken 

The new clutch came through this ordeal with flying 
colon, and It has since curried the 8-2 on a voyage of 
8000 miles from Portsmouth, N II, to Huwuli—the 
l on gaat straightaway trip by a submersible The contrac¬ 
tors, as a remit of this, have been Instructed by the 
Navy Department to equip all subsequent submarines 
with the new clutch. 

To appreciate the Importance of having, on sub¬ 
marines, a clutch that shall act substantially as does 
the clutch on an automobile, It mnst he noted that 
whsn coming to the aurfUce 
from a submerged run the 
v es sel. If equipped with a 
plain Jaw dutch, must apply 
the brake to the propeller 
shaft in order to bring the 
Jaws in line with each other 
before engagement. In the 
prcweoce of an enemy this loss 
of time may be fatal. Vice 
versa, who diving, disen. 

fore actually stopping the on- 
gtne, tba motor got under 
way In advance and engaged 
without stopping the propeller, 
again saving valuable time. 

Beforring to fte drawing, 
the dutch operates in accord¬ 
ance with the following de- 
MfWdn. A write of shoes . 

B moves radially In ptetra- ; 

Qk» guides D t f and eogsgse 
the kfamd tenor sarfocos of 
tbn fMeUeti dram. A. Tim 
dram fat wtfrrettr of hard 
our Info Dri shoes of soft, 
atriktim 'simp a n gri e r Jr of 

taefak The *0KfcaO, Deem, 
aecrtfts shoe and *Mnfflri; ■ 
rieriu Tta sfMbtg fMeraFde 





each end, and with a helical spring H mounted on ouch 
link to permit of adjustment In iiriqsirtlon to the 
load to be carried. This adjustment is effected by 



General view nf the MW dutch, showing the ratBally- 
BMviug shoes 

dismounting lira cup P und ramming Ihe guides D,D 
When the loud Is engaged, tlm link first moves the 
shoe radially outward until the friction surfucus make 



Jra^^nkawlth e*Vtn Diagram shewing egentieai af the InMe 


contact, then continuing In It 
motion, it compresses the 
spring until the proper tension 
Is reached, in proi«rtIon to 
the load to be carried. The 
hole for the pin in the outer 
end of the links Q la elongated 
lo allow play between tlie link 
und the shoe-carrier TIUs re¬ 
lieves Ihe tension on the spring 
when the clutch Is released, 
and allows the link to pull 
Imck the shoe when the load 
Is withdrawn. 

Wltcn the slows wear down, 
the link Q con be adjusted hr 
withdrawing the lower pin 
and unscrewing the lower link 
A A, until the desired length 
disengages in m a t ton . i„ obtained to compensate for 

the wear. The friction shoe 
B, carried by the shoe-carrier 
A, is so constructed os to penult suffleient lateral move¬ 
ment to allow It to center Itself Into tlie grooves of the 
rim Tlie driving member JC and the driven member 
J are not connected to hold the center rigid, so If the 
steady bearing L by some unaccountable reason drops 
slightly, the flexibility of the springs will permit the 
clutch to run still engaged. 

Tlie counterbalance weights BB offset the centrif¬ 
ugal force of tlie shoe and shoe-carriers, and facilitate 
clutch disengagement when In motion. The worm- 
driven mechanism X-CO Is used only for large powers 
The worm-wheel X runs between babbitted surface* In 
the casing U, and also the shifting sleeve O It Is not 
necessary to run tills clutch In an oil-bath, though lib¬ 
eral lubrication Is required In order to unsure the 
proper overload-slipping regulation. 

Friendly Germs 

O UT of about two thousand kinds of bacteria only 
about one hundred ore believed to be harmful 
W llliout the other nineteen hundred llfo on the eartb 
would soon ills out We, as well as the nnlmnls wboas 
flesh we eat, derive ull of our sustenance from the 
vegetable world Plants require that tlie soli should 
contain liuinus, and humus Is brought about by the 
decay of otlar plants, which In turn la caused by 
bacteria, or germs. Without liunius, plants establish 
themselves verj slowly, so that If we were to kill all 
bacteria no more decay would tuke pluco. The soli 
would soon lie exhausted and we should ull die of 
starvation. 

In a more ordinary way there are many bacteria 
which arc of use to us every day They produce 
vinegar Luetic add germs gtve the flavor to butter 
Germ* help make cheese. They help digest the food 
In our stomachs. And, Anally, they cuuse Juices to 
ferment Into alcohol, even In the United fltales with 
Its adverse legislation 

Harmful genua of many kind* are always in our 
systems, and this muses manv people to worry, often 
unduly The fnct Is, they 

- cannot piwdbly Is* eliminated. 

Kven If It were possible to get 
rid of them we should be In 
dunger of killing with them 
the many good germs we must 
hnve In our bodies In order 
to live The first germs our 
most carefully protected food 
meets with are ptyalln and 
epljejisln, which are always In 
the saliva Without them we 
should all he chronic dyspep¬ 
tics In a short time, for they 
attack our food In a most 
sutlsfurlory part of digestion 
Therefore, efforts to keep tlie 
mouth “germ free" with tooth¬ 
pastes would he unsafe even 
If they could succeed. How¬ 
ever, when the genns are de¬ 
stroyed hy the denlrlflce a 
new supply Is very soon 
brought In from the saliva 
glands. And through the 
I breath millions of new germs 
I of the harmful sort come ut 
once. If we keep our bodies 
I In good health however, 
I germs will give us little 
trouble It Is only when they 

I are present In abnormal quan¬ 
tities. or when our resistance 
explained In the text goes down, that they menace us. 
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Making Wrought Iron a New Way 

A Mechanically-Operated Puddling Furnace which Does Away with Much Manual Labor 

By Prof. Albert Sauveur 


H > SIMPLE |g the operation required for 
extruding u Mimll mum of inetHllIc Iron 
from rich ore thut the primeval man may 
Imre discovered It by mean* of a fire Heel 
dentally lighted upon ground where Iron 
ore existed near the surface Intleed the 
first Iron furnace of which we have any record con¬ 
sisted In a single exenvution dug on the aide of u hill 
facing the prevailing wind a 1th an opening at the hot 
torn for u draft The treatment In thbt crude appliance 
of some rich Iron ore mixed with charcoal resulted In 
tlie production of a small pasty lump of Iron mixed 
with slug, that Is, of wrought Iron The simple fur¬ 
nace* which later displaced these rough devices were 
known as forges or bloomerles. A process of this kind 
was used for many veers In the United Htntea, the 
furnace employed being known as the American bloora- 
ery The operation lasted nlstut three hours The Iron 
bloom produced weighed from 900 to <00 pounds, and 
tlie charcoal consumption was about 2>4 times the 
weight of the bloom. 

Much processes are known as direct, because they 
yield a malleable metal In a single operation from the 
treatment of the ore The\ reninlned the only method 
of obtaining Iron nntll tlie fourteenth cen 
tury, when tlie blast furnace came Into 
existence In this furnace the treatment 
of lnm ore with a sultnble fuel and with 
flux yields a product known ns cast (pig) 

Iron, which Is nut malleable In order to 
convert it Into a malleable metal (wrought 
Iron or steel) It Is necessary to deprive It 
of same of Its Impurities, notably of the 
Isrge proportion of carbon It contains, an 
operation known us refining 
The refining of east Iron aim first per 
formed In a simple furnace not unlike the 
forges nnd bloomerles used lit tlie time 
for the direct extraction of Iron The 
method arim called lndln-ct because It re¬ 
quired two distinct operations In order 
to obtain a malleable metal In these 
furnaces pig Iron was healed In contact 
with (hurcoul nnd subjected to the oxidis¬ 
ing action of an artificial blast a bleb 
ennsed tlie expulsion of the carbon nnd 
other Impurities and thereby the conver 
slon of the pig Iron Into wrought lnm 
These “fineries" remained the only ineth 
ods of converting pig Iron Into wrought 
Iran until tlie invention by Oort In 1784 of the puddling 
furnuee The greater economy of this new process 
caused the flnerv methods to be discarded In the 
puddling process the pig Iron Is treated on the hearth 
of u reverberatory furnace, where It comes In contact 
only ulth the flame and gases resulting from the com¬ 
bustion of the fuel In n separate flreplace, the metal 
being docurhurlxed and otherwise refined through the 
oxidising set tin of the 
prevailing atmosphere 
and through the actloo 
of oxides of iron Intro¬ 
duced for thut purpose 
In the form of u fur¬ 
nace Untag known as 
“fettling.” nnd of nddl 
lions to the charge of 
suitable mill scale From 
400 to 000 isnmds of 
gray pig iron are gen 
orally treated In the 
modern single puddling 
furnace, the operation 
lasting about an hour 
and three-quarter* and 
tha consumption of fuel 
(bltuptlnous coal) 
amounting to as much 
as about one ton of real 
per ton of iron produced. 

The operation of pud- 
dlltig Is very laborious, 
requiring nearly coo 
stant stirring of the 
fluid, and, later, of the 

Hm cylindrical, revolving. 


leas 



Many ci 

prescribe wrought Iron, however, In spite of Its tr 
greater cost, which Is conclusive evidence that for a: 

a it la considered superior to mild steel, end It 


la also obvious that If the coat of production could be 
reduced end the tonnage increased, wrought iron would 
be used much more exteuNvely. mere Is UtUe doubt 
but that many are waiting for this to come to pang In 
order to shift from the use of mild steal to that of 


This willingness to use the n 


dntlnu and toward the end of the operation, .... 
that of tlse metallic particles As might be expected, 
early efforts were mode lo devise mechanical means 
of replacing this excessive and therefore costly manual 
labor These efforts hsvp consisted generally In the 
design of mechanical rabbles nnd of mechanical (revolv¬ 
ing, oerillutlng, rocking) furnaces. None of these appli¬ 
ances, however, proved successful and wrought Iron 



naw puddling furnace shown In cross and longitudinal 


continued to he manufactured practically i 
tho dnys of Cort. These repented failures n 
the cost of manufacture of urought Iron nnd nt Increas¬ 
ing the output of thut metal led ninny to prophesy that 
eventually It would lie entirely displaced by soft, mild 
or low carbon steel, which in the Bessemer converter 
could be produced In enormous quantities and at low 
coat, unless some Ingenious mind solved the problem 


weldability, greater resistance to corrosion and greater 
freedom from brittleness and from binding of Joints. 
This need of long standing for cheaper wrought Iren 
and more of It appears to have been met In the new 
process the small reverberatory puddling furnace fired 
by bituminous coat la replaced by a cylindrical revolv 
Ing oil-fired furnace In which charges of pig Iron weigh¬ 
ing some 1000 to 1000 pounds may be treated aa against 
charges of 400 to 000 pounds of the ordinary single 
puddling furnaces. The pig Iron previously melted In 
cupola furnaces Is Introduced Into the furnace and at 
the proper stage of the operation a suitable amount 
of scale la added. The arduous work of 
the puddler who must during the greater 
part of the puddling operation vigorously 
Btlr or rabble the charge, la done away 
with all together, being replaced by caus¬ 
ing the furnace to revolve back and forth, 
and the liquid Iron to flow over a dam 
which divides the furnace longitudinally 
In two compartments. Ttala repeated flow¬ 
ing of the metal over the dam from one 
comportment Into the other causes a 
thorough mixing of the Iron with the oxi¬ 
dising sing and therefore a quick refining. 
When the metal comes to nature, i. e , 
when small solid grains of Iron begin to 
form, the continued motion of the furnace 
causes the coalescence of these grains Into 
one solid mass which Is then discharged 
through on opening In the furnace pro¬ 
vided for that purpose. 

This moos of Iron mixed with slog, gen¬ 
erally known aa a paddled ball, la then 
liussed through the rotary aqueeaer, In 
which It Is compressed nnd from which It 
emerges In on elongated form called a 
bloom This operation results In a greater 
compactness of the metal nnd In elimination of a large 
excess of sing The puddled bloom may then be sub¬ 
jected to the ordinary treatments generally applied to 
wrought iron 

It would be of little avail to have devised a method 
by wblcb to reduce the cost of wrought Iron and to In¬ 
crease Its production unless the quality of this cheaper 
wrought Iron was In no way interior to the product of 



An examination of the 
new process reveals the 
fact that the metal is to 
every way equal to the 
product of the old pod 
*“ t furnace, and tome 
srgutne 


be advanced h 
Show that It la of su¬ 
perior quality This 
prodnet has been ex¬ 
haustively tasted and It 
has been found that It 
could he made to meet 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Various Arts and to Patent News 



A half-pound chaek protector 


A Midset Check Protector 
\S7EIOIUNO bat half a pound, thl* 
VY check protector can he carried in 
the pocket or tacked In the pigeon hole 
of on office desk. In spite of Its small 
proportions, os compared with the more 
conventional protectors. It Is claimed to 
be fool-proof and to give real protection. 
The hard rubber knob, grooved to make 
accurate turning easier, has on Its edge 
all the necessary figures, letters and 
arbitrary marks. Each figure must be 
set, and at the same time the handles 
must be squeezed and brought together 
This movement prints the figure In red 
Ink and shreds tlie paper, thus prevent 
Ing erasure to the same extent ns any 
of the more elaborate mechanisms. Feed 
Ing of the check forward for another 
figure takes place automatically, with 
the release of the pller handles. 


Auxiliary Gas Vaporization on a 
Large Scale 

T HOUGH Its cycle of operation to 
rather complex, tlie gasoline vapor¬ 
iser which we Illustrate herewith does 
not seem to present any greatly In¬ 
creased probability of getting out of or¬ 
der aa compared with the simpler de¬ 
vices fbr aiding the carburetor, and It 
has features of novelty which merit 
description. It starts Its operation with 
un extra tube, let Into the top of the 
gasoline tank, open to tlie air outside, 
and extending nearly to the bottom of 
the tank. As the gas flows or la sucked 
out of the tank, a vacuum effect Is pro¬ 
duced In the bottom of this receptacle: 
and aa a result, air enters through the 
tube described. This ulr hubbies up 
through the tluld, and when It reaches 
the space above the level of tho liquid, 
U carries considerably more gasoline 
vapor than the air that ordinarily occu¬ 
pies this space. 

The gas-laden atmosphere from Inside 
tbs fuel tank, thus abnormally enriched, 
It tucked through another tube into the 
“mlxeri* and past the "stove," which ere 



Jointly numliercd “1" In our view Tho 
stove encircles the exhaust pipe, In the 
familiar fashion. The hot vapor thus 
provided to led next to the gasoline 
heater “2 " This unit has an Inner and 

an outer compartment. Into the Inner 

me passes the liquid gasoline from the 

fuel tank or tho vacuum tank, as the case 

may be, on Its way to the carburetor 

Into the outer one flows the hot vapor 

from tho mixer This causes the gaso¬ 
line <n route to the carburetor to be 
materially heated, so that un reaching 
the carburetor It vaporizes mure promptly 
than Is usual 

The hot vapor which is responsible 
fbr this Is not yet through Its work It 
passes from the heater to the distributor 
“8,” whli h Is attuched to the .carburetor 
under the butterfly valve When this 
valve to open, all the hot vapor enters 



the carburetor In perfect form for com¬ 
bustion and forms part of tlie mixture 
fed to the engine When the engine to 
running Idle with the butterfly valve 
closed, a smaller tuhe carries the vupor 
direct from the distributor to the Intake 
munlfold, by-passing the carburetor 
It Is claimed thnt this arrangement 
keep* tho engine supplied with such a 
hot, dry mixture at all times that there 
is no appreciable dilution of unburned 
gasoline Into tho crankcase oil, while 
the elimination of all raw gasoline In 
the cylinders eliminates the formation 
of carbon 

Straightening Radiator Fins 

A UT0M0BIIJBT8 may now provide 
themselves with a device for easily 
straightening bent radiator fins and 
which can be used on any flat fin null 
ator The tool consists of three metal 
teeth held together by a tuetul handle 
and In use the teeth are Inserted between 
the fins and twisted from side to side. 

Glass for Footballs 

A NEW kind of glass, whleh, If not 
actually unbreakable, Is sn tough 
that It has been blown Into a hollow 
sphere and kicked %bout as a football 
without breakage, has been discovered 
by I>r Horak, a Czech engineer and in¬ 
ventor. When used In the form of tum¬ 
blers the glass has successfully with¬ 
stood the squirting of cold water Imine-. 
dlately after being heated to a point 
when piece* of paper tn the tumbler 
wen charred. While the Inventor doe* 
not claim that he bar found the sqpret 
of unbreakable gtosa, he doe* believe b* 
ha* found a way to mate It po**e*a th* 
greatest notating power of any glass go 
far known. It to admirably suited to 


Plans have been made for applying It 
to gus masks In order to provide bullet 
protection to the eyes of tho wearer, 

although It will, of course, find Its prtn 

«ll*le use in more ordlnury direction, 

such as for tublewure, bottles, etc 

A Pipe in the Guise of a Cigar 

T HE smoker who prefers a good old 

pipe to any other form of smoke, but 

whA has an uneasy feeling that It Inn t 

resist table, will perhaps be more at 
euee with the smoke which we Illustrate 
This Is a pljst, mode In the form of a 
cigar It comes apart In the middle, and 
thp furtlur end to hollow TUI* Is Ailed 
with toltucco, lighted, replaced, and the 
sraukir draws on the assembled ap¬ 
paratus Just as he would on a cigar 
There Is an air vent at the tip to permit 
this, and If he bus been so fortunate a* 
not to have tin. tobacco go out during 
the assembling of the “pipe," he may 
have a smoke In the external dress of a 
cigar, but possessing all the other char¬ 
acteristics of a pipe 

The Hard-Boiled Hat 

C OAl. trimmers, perhaps, are more ex¬ 
isted Hum unv other workers to the 
hazard of having heavy objects fall mam 
them from above but In a large variety 
of trades tills risk Is present to greater 
or less degree An unusually successful 
effort tn nchteve protection from this 
sort of thing Is represented bv the ‘ hard- 
boiled hat” Illustrated This hat to 
made of the ls*al grade fiber, in numer¬ 
ous jdlos, pressed and cemented together 
by a iuprated process. The < rowu Is 
given a truss ilmiie In order to stnnd 
gnat weight, and when advisable Is 
further reinforced with a steel plulo 
The ml Ire hat Is then covered with tho 
lies! muslin nnd treuted with a patented 
preparation niuking It water and acid- 



proof, fire-resistant, non-conductive of 
electricity, and long-wearing The lining 
of the hat to “hamroocked" on the head 
so that It give* perfect comfort to tho 
wearer at the same time preventing the 
hnt from being cramped down over eyes 
or ours In case of as unusually heavy 
blow Tlie hat Itself Is pllnble and will 
lit a hend of any shape It weighs from 
five to seven and a half ounces, depend¬ 
ing upon the style, and Is comfortable 
to wear under all conditions. 

rerlmpa the severest teat to which It 
has been put In use came through th* 
case of a mine engineer who was struck 
on the head by a weight of 12 pound* 
falling IS feet Though he was brought 
to his knee* by th* blow and the hat 



Hardness tester for rapid and service¬ 
able work in the shop 


A New Instrument For Testing 
Hardness 

T HOSE who have to do with the man¬ 
ufacture of metal parts, especially 
metal cutting tisito and components of 
light nmihlnery, know how Important to 
tlie sev tiring of a definite degree of hard¬ 
ness In the imilerlnl according to It* use 
One of the disadvantages of the Brinnel 
Instrument Is Its luck of portability and 
Its unsuitability for dealing with thin 
and fragile articles The Instrument un¬ 
der review hits Ism designed with a 
view to overcoming these and other 
BhortcomlngR of the better known hurd- 
ness tester*. 

The tester Is designed us a pendulum 
iHs-lllatlng nlsiut Its central position. 
The Isill wliltli to of rally or steel to 
one millimeter In diameter and Is held 
In a chuck In the renter of the Instru¬ 
ment. Six screwed weights enable the 
position of (he center of gravity of the 
Instrument to be adjusted to colnrlda 
with the center of the millimeter ball 
Tlie graduated welglil seen In the crater 
can be raised or lowered, enabling the 
crater of gravity of tlie whole to he 
brought to a definite distance above or 
below the center of the liall, the exact 
distance being shown on n scnle This 
distance constitutes the pendulum length 
which for standard teat* to one-tenth 
of a millimeter With this length a 
single swing on a very hard surface lias 
a dunillon of 10 seconds. 

II will Is- observed that at the top 
of the frame (here Is a btilible and scale 
Having set up the Instrument on the 
part to be tested It to lilted (to the 
right) so as to bring the bubble to zero 
on the scale. On release It will swing 
buck, then to and fro till the energy Is 
expended anil It come* to rest The 
harder the material the lunger will it 
take to come to rest and Incidentally 
the greater will he Ute first oscillation 
This action enables the hardness of 
the speclmch to be ascertained either 



In so many 


hav* been too fragile. Injured. 


Safety hat for the** wlw work tn dan¬ 
ger from dropping object* 
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Applying the utoaitic windshield 
cleaner to the trailer 


from the magnitude of the first swing 
or from the duration of a definite nuin- 
lier of an Imp. 

In tlie wale toot, the umplltude of 
the drat oeellletlon may be read off on 
tlie ecale and the poaltinn of the bubble 
denoting the work done by the bull on 
the specimen, la a direct Indication of Ita 
berdncaa. For Inatoncc, 87 la glasa- 
b*rd, hard ateel reads 88, brnaa It and 
lend 0 Tlie effect of tilting the Instru¬ 
ment la to clqngate the Indentation made 
by the ball when It I* placed on the 
specimen and the distance It rolla hack 
along the gnsne so formed la Indicated 
by the aeulc from which the hanlneaa la 
deduced. 

A time test la more naual for It rices 
uniform and concordant reaulta without 
the neceaalty of accurate leveling or 
extreme smoothness of aurface It In 
volvea n "time hardneaa number," which 
la tlie time In neconda (atop watch essen¬ 
tial 1 taken In making ton single swings. 
For material gtaas-hard the time la 100 
seconds, soft steel 20 to 40 and so on 
down to lead 8. 

To take this test the Instrument la set 
H|mn the a|ieelmen with the bubble near 
the center, or graduation fid, and caused 
to osclllute through a small are and tbe 
swinging time taken n« la-fore stated. 
The time of tlie oscillations la, within 
limits Independent of tlie magnitude 

Tlie overall slse of the Instrument la 
12 Incites and the weight either two or 
four kilograms. The former has a ruby 
Itall und la used for delicate work, the 
latter with a steel boll Is used for gen¬ 
eral workshop purposes. The span tor 
dear working la six Inches Articles of 
an awkward shape can be supported In 
a ball vise, while flat specimens are 
simply dealt with on the leveling table 
of tlie apparatus. 



Clear Vision Ahead for the 
Motorauu 

A UTOMAT1C windshield cleaner* were 
first devised tor use on automobiles, 
tlie drivers of which must be able to see 
where they nre going Vehicles that run 
on t racks can be ran In comparative 
safely, even when tbe man In control 
cannot see where be Is going, but when 
It conies to trolleys operated In busy 
thoroughfares, It Is necessary for ibe 
safety of others tliat lie see when it Is 
proper for him lo go there. Tbe Cleve¬ 
land Street ItnllWHy Company was tlie 
first traction Interest to adopt tbe win 
dow cleaner Illustrated, giving tbe 
motormnn a clear view of the road 
ahead of the car no matter what the 
weuther. Louisville has followed suit 
and the device looks like one that merits 
general Introduction. As the photograph 
Indicates, a small electric motor is pro¬ 
vided, which keeps tlie wilting element 
In constant motion, requiring no further 
attention from the motnrman than the 
Initial throwing of a switch 

For Hanging Shafts 

R ECENTLY there has come on the 
market a pressed steel t shafting 
hanger of very pleasing lines and good 
engineering cinst ruction It la of-the 

four-point set orrew type, and has a 
swing yoke which readily permits the 
removal of shaft or liearings. The main 
frame Is of two stampings placed face 
to face, with In turned flanges extending 
the entire length of the leg These 
flanges provide unusual strength and 
rlgtdltv Tlie croKs-brnce Is Integral with 
the legs them wives. All nuts, bolts and 
set screws are of standnrd sixes. Tbe 
general appearance Is very good, with 
smooth frame and rounded surfaces that 
ellmlnute dust iiockets und projecting 
parts. 



An Audible Gu Signal 

W E have wore then once described 
devices Intended to remind the for¬ 
getful motorlat that his gaaoHne supply 
Is appraachlng extinction. The latest 
thing of the sort actually shouts tbs 
warning at him It Is of the genaral 
type, already noted, having a long and 
a short upright tube In the bottom of 
the tank, with gas flowing normally out 
of the long tube, until the level of the 
liquid fulls to • point such that It am 
flow out of tbe short one Bnt It de¬ 
parts from the usual standard of this 
type, both In arrangement and In modus 
operand! Tlie principal point of dif¬ 
ference lies In tbe fact that tbs long 
tube Is Inverted as pictured. There 1* 
auction on the long tube, even after gas 
ceases to flow through It, IBd this suc¬ 
tion operates a whistle. So when his 
car begins to whistle at him, tbs absent- 
minded motorist looks tor the famIHar 
Ut of red or orange at tbe wayside that 
In motoring code means “Gas sold beta.” 


A MONG the season's novelties to * 
new pises of paring equipment pot 
out by a prominent Cleveland concern 
that epedaUats la apparatus tor tbe 
raud contractor As illustrated, It to 
seen to be. In general terms, a scarifier 
It has been found particularly useful In 
scarifying subgradee preliminary to me- ■ 
chuatcal subgrading It may also be 
used tor all the scarifying found on tbe 
average road Job, bring built very heavy 
to stand up under such service. Boms 
contractors are using It In place of n 
rooter plow, and It Is finding a place In 
the maintenance work of many road de¬ 
partments. It carries live teeth, and 
equipment furnished with the machine 
Includes two complete sets of these 
teeth, pins one special mangoneee-stedl 
tooth tor extra heavy work The ma¬ 
chine weighs about 1900 pounds, and is 
furnished for tractor or team hitch. 



Another tool tor wrecking rands to 
preparation tor repaving 



A Dubuque inventor, Mr W. A, Brace, 
points out that tbe closed car to still 
a long way behind Its open brother to 
tbe degree of freedom with which its 
driver can signal by hand. It’s SU very 
well to signal Inside the car and trust 
to the man behind to sen tbe signal 
through the rear window, but what when 
the rear seat la occupied 1 What, to any 
event, when the driver behind goes into 
court and states flatly that be waa 
watching, bat saw no hand signal? So 
tbs tan®tor In question has given ns a 
signalling window tor closed ears. It 
opens with s push—a mere touch, la 
fact, of tbe hand that moves outward to 
give the signal, and doses again with 
a pull an a lever or a cord or a strap— 
or anything else that the owner prefers, 
for that matter. 


The Spreading of Liquids 

A N Interesting paper by W. D. Har¬ 
kins and A. Feldman on this sub¬ 
ject appears in the Journal of the Amer¬ 
ican Chemical Society tor December, 
1822. Tbe spreading of liquids both an 
other liquids and on solids Is dismissed, 
and the relations worked ont between 
the coefficient of spreading and tbe ln- 
terfndsl and surface tensions. Tbe 
various terms used In the theoretical 
discussion are defined, experimental 
methods are described, and the results 
of numerous determinations given. Those 
Interested will do well to consult the 
orlglntl paper, which Is not of such sort 
as to be effectively abstracted. 

A Problem in Thermometry 

rpEMPKRATURE Indicated by s then- 
I monster In a medium whose own 
temperature la changing, presents a lag. 
Mr 8. P Owen of the University of 
Durham has attacked the problem of 
determining this lag, taking Into ae- 


A New Role for the Clutch 

C OMPELLED to attack a difficult Job 
to Its own factory, a Wisconsin con¬ 
cern making disk clutches discovered a 
new application of their own product. 
They had to change the location of some 
of their marhlnea In order to expedite 
production, and they found tbs usual 
difficulties In the Installation of counter¬ 
shafts. It was suggested that they In¬ 
stall one of their own clutches an each 
Is the, and drive a battery of eight lathes 
from one Jackshaft This was dons, 
eight countershafts and right cross-betta 
bring discarded, and at tbs same time 
the fraying of belt edges by belt shifters 
being abolished tor all time. 

It Is suggested that this new applica¬ 
tion of the clutch Idea will enable every 
manufacturer to modernise his equip¬ 
ment and cut out his countershaft 
troubles. The dutch which served so 
well In the present Instance is Illus¬ 
trated. It to a twin-disk affair, so de¬ 
signed that the lifting of one pin per¬ 
mits adjustment up to .Odd toed, no Mom 




spherical and cylindrical bulbs, with 
aurface conductivity both Infinite and 
finite In both cases. The mean lag to 
an cases takes the form of a series, of 
which only the first term has numerical 


l Slcnaffiat Window for Ctooed 


v good thing, It to no* yet 
by law, and it to likely as. spy outer 
element of tbs car to be out of order- , 
tbs editor drove ten miles, not so long- 
ago, behind s oar whose “stop" fight wat 
burning continuously Then, toe, no¬ 
body but the driver of the ear behind 


driver of the ear ahead cannot ptosMy 
‘ J 'i that bto - 

. _ . _ 0 wift an 

Its ^i*«rits, _thls dsricf leavss jtoaty d 


t and doss not heat 
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Tfc* Electric Cr*e*-Whipper 

A MONO the special John about the 
home for which a special machine 
In now ottered to the whipping of the 
cream for the morning cereal or the 
evening pudding. The entire apparatue 
as llluRtruted, motor and beater, though 
purchaeable separately normally come* 
In a dingle unit from the manufacturer, 
but, of courae, the motor la available 
for other work The labor of whipping 
cream la conatdernble. In unfavorable 
weather, and even under the beat of con¬ 
ditions, It In a little Job which the hunae- 
wlfe Win no doubt be glad to get done 
for her, mechanically 

Filling the Radiator 

W ITH the aid of this neatly designed 
gnlvunlxed metal cun or bucket, 
with a wire reinforcement around tlie 
top and equipped with two metul hnn 
dies, the funnel, aplaah and drip have 
lieen eliminated In the tilling of nulla 
tore. Note particularly the ahape of the 
spout, curved ao as to fit In the radiator 
opening, eliminating splnahlng and leak¬ 
ing The outlet opening la large and 
with full weight of water behind It, 
these radiator filtrrn are exceptionally 
quick-emptying. The bucket hold* about 
twelve quarts of water 

Ail Efficient Hand Lifting 


A N efficient form of hand Ilftlng-gear 
has recently been perfected, lie 
hoist to adaptable, the absence of a drum 
rendering It equally suitable for a lift 
of two fleet or 100 feet It can be oaed 
on a Jib for warehouse and garage work, 
or can he fitted on board a email craft 
as * oapatan for hauling pnrpoMa. 

The appUahca has a capacity of one 
ton. An Internal gear to mounted on an 
eccentric spindle, to which a handle to 
bolted. When the handle to revolved 
tht c**r to caused to osrillate to inch s 
utawtor that tbs teeth of the Internal 
wheel roll round those of a bevel pinion 



mounted to tbs body of the bo tot The 
Internal bevel baa one tooth more than 
the fixed pinion end to thus enabled 
during one oecUtotloh to advance on* 
tooth, while the chain wheel sprocket 
being cast integral with It to revolved 
and the load raised. 

Braking and lowering are controlled 
by a drum and pawl mechanism, the 
drum being supported In the front bear¬ 
ing, In which It to free to revolve, but 
to held to position by pins. 

Directly the handle to released, the 
pawl engages with the teeth of the drum 
and tends to rotate It against the pres¬ 
sure transmitted tn the drum periphery 
by the loud. This friction In quite suf- 
fletsnt to prevent the hnndle from re¬ 
versing of its own accord, but the 
application of a few pounds pressure is 
enough to rotate the drum It will thus 
be evident that the hoist cannot overrun 
when the handle Is released during hoist¬ 
ing or lowering 

Drill and Gas Engine in a Single 

H ERETOFORE, nil power drills, of 
whatever ijpe, have been limited In 
fhclr application to the work bj the 
length of un air boss or of an electric 
wire Power for either of these methods 
must be supplied by an auxiliary power 
equipment wblcb, on account of slxe and 
weljrfit, cannot he cheaply transported, 
nor located sufficiently near the work to 
do more than 00 |ier cent of the drilling 
to which a power drill could, of Itself, 
be profitably applied. 

A Philadelphia concern Is now mar¬ 
keting a drill driven l>> a smiill gasoline 
engine It so combines tlie action of un 
ulr hammer nnd a gnsollne engine that 
the entire drilling assembly has but two 
moving parts—tlie bummer piston and 
tlio flywheel member No crank shaft 
or connecting rod Is employed, and there 
Is no spring or other yielding mends*- 
No Inlet or exhaust Milves un- neces¬ 
sary, the rotary valve principle being 
used, with the revolving moss of the 


Easy filling of the radiator, without 
■lopping, to achieved with this spe¬ 
cially designed (racket 

fly wheel opening and closing the ports 
in the cylinder at the proper moments. 
Tht down or power stroke of the him 
mrr piston is made with some BOO pound* 
of explosive force from the gasoline be¬ 
hind It The flywheel returns the ham¬ 
mer piston on the upward or com pres¬ 
alon stroke Approximately 1800 Im¬ 
pacts are struck per minute by this 
slnglo-cyltodered bit of Ingenuity Car- 
boretlon Is by means of a gasoHne- 
ralxtng valve which iiermlts the engine 
to work at any angle While the engtne- 
drttt runs at toll speed, the operator 
shifts It from one portion to another 
and to any desired angle without afr*et- 
tog the operation. A stogie spin of the 
fly-whaet by hand starts the drill “con- 
si stmtty, tn the coldest weather " ltd* 
looks Uk* one of those things to connec¬ 
tion with which the mneb-abpsed word 
“revolutionary" may fairly b* used 


Another PhoM^nph-Becord 

T he latest and most simply con- 
si meted repeater for playing phono¬ 
graph records has been Just patented 
and 1 h now ready for distribution. This 
device after several experiments, has 
been proven not only to be practical but 
to be easily handled by children 
This repeating device for the phono¬ 
graph needs no adjusting whatever It 
Just oils tn the center of the record 
over the peg, and does not touch the 
playing surface nor will It Injure In any 
way the re|«-oducof or needle. Its 
Milan Ih Instantaneous with no break 
or pause between the end of one run and 
the commencement of the next 
As the needle at the end of the sound 


This portable drill Carrie* its own gas 
engine, and to tied down by no air 
hose or current connection 


box reaches the end of the record, the 
tone arm Is automatically carried (quick 
ns a flash) nnd gently placed at the 
starling point 

Tills devil-e Is niaile from ahoet 'Steel 
punching*, consisting of flat base jdule, 
u movable arm which picks the touo 
anil up at the needle, iqieratlng on a 
cam, which la automatically returned to 
Its original position by means of ii coll 
spring It to handy and convenient to 
npplv and tn use and Its total weight 


Permanent Automobile License 
Plates 


A NNUAI.LT In the United States 
20,noo,(K»> automobile license plates 
go Into the discard and this means that 
twenty millions more must he made The 
cost of the making to borne, in the last 
analysts by the motorist To ohviste 
this sit mil Ion, Janie* B. Hellers of Isis 
Angeles bn* designed n plate which will 
be permanent, so that the motorist will 
nlwnys have the same serial number 
When the plate to first stamped It re¬ 
ceives three extra Impressions, being In 
the nature of depressions deep enough 
to countersink even with the surface the 
additional sumller plates bearing tho 
date which to subject to change at the 
beginning of each year. The depression 
nt the left of the serial number to di¬ 
mensioned to match a small plate bear¬ 
ing the name of the State and the year 
Above nnrt below the namber are smaller 
deprofodori* for the application of what¬ 
ever data the owner desires, snob ns bis 
mime nnd hometown, or his club If 
desired, three spaces may to- left blank. 
The smaller pistes are attached securely 
and quickly by means of small screws 


A Clean-Cut Gsus-Tank FUUnf 
Pta* 

T he necessity of a locked filling plug 
for tbe motoresr is an admission that 
then are few things connected with the 
nulnnuiMIe, whether valuable or of small 
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The newest phonograph repeater 


value, that are not the object of petty 
I heft. Even gasoline is siphoned from 
the tank and the unsuspecting motorist, 
returning at night, to faced with the un¬ 
pleasant discovery that bis tank, which 
he thought waa amply full has run 
dry As gasoline la not a particularly 
valuable commodity, tbe addition of a 
lot k to the filler ping acta to practlcully 
all cases as sufficient deterrent to send 
the thief to the next unguarded car for 
his pilferage In the case of patents 
granted to 8 8 Kollee of Rariumah, (la., 
this lock takes on a particularly neat 
as well as efficient form The lock, 
which to of the type having a fluted 
key Is entirely cantuined within the re¬ 
movable ping und the urhinl locking 
memher or lug Is placed In the plug In 
such n way that It to us tnaccesslhle for 
tunqierlng as to a similar type of lock 
when mounted <m a metal door When 
the key to Inserted and turned tbe pltm, 
wblcb Inrludc-R the lock mechanism fjk 
remarkably Minnll H|mce, to removed. 
There Is no other handle for this pur¬ 
pose than the Inserted key so that when 
the tilling bos been completed the plug 
relnw-rlod and the key removed, the lock 
to flush with the surface of the tank, 
leaving no projections for prving At 
the bottom of tlie filling memlier, which 
to lulmlur nnrt about four Inches In 
depth to placed a course grating which 
prevents large particles of matter from 
getting Into the tank when It la open for 
filling 


Window Washing From Within 

A HEAT for which ninny housekeeper* 
will not accept even a free ticket 
to that upon an apstnlrs window ledge 
hear of falling makes unpleasant the 
task of cleaning the pork marks of dust 
and soot, spotted by rain, from the out¬ 
sides of the bedroom window panes. If 
the housewife will Invest In a '‘third 
nrui,’ however, the cleaning can he demo 
from within the house A long handle 
lms nt Its end an ellrnw turned ut right 
angles and to lie used facing tbe glass. 
Tipping the “fore arm” to the “band,” 
which grasps a wet cloth, chamois, 
sponge or rubber Afterward, a dry 
cloth Is handed to tlda over-ready model 



Cleaning the outsides of those upstair* 
windows, without sitting out on tho 
ledge 
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The "B” better? that stand* ap in¬ 
stead of lying down, thereby wring 

saach apace 

servant, for the tusk of polishing the 
pane Nor la this the only unpleasant 
house-denning Job that the “third nnn’ 
will do When the now-clean windows 
“show up” the dust end grime upon the 
wall paper a clean cloth con be used In 
the same tool for wiping down the walls. 

Gasket* for the Piston 

Y OU huve gaskets In numerous places 
about your cur whero oil or com 
presslon might leak out In their ah- 
oence, you huve packing In your pump 
and shims here and there and every 
where else, but your piston rings are 
left to make a tight flt us best they can, 
without any external aid. In tlie car 
of the future It may be different, we 
have seen at least two proposals to 
make It so One of thorn consists In a 
cork-lined piston ring, the cork lining 
performing approximate!) the service of 
n gasket This manufacturer makes you 
bny the rings to get the gaskets hut 
another Is more liberal, and sells asbes¬ 
tos piston seuls alone, to be fitted to 
whatever rings you happen to huve on 
)our pistons. The < lulin Is mudi In 
Isith cases tliut gasoline leulu and oil 
pumping are much more effectively 
checked than by plain rings of upy de¬ 
sign, and that carbon Is therchy reduced 
and power Increased AVe tried the cork 
specimens In the editorial Tin ldasle, 
and found I hat at hmst, they gave no 
bod effects whatever, on the extent of 
their good effects we were not certain, 
since the car wus In admirable condition 
when they went an It 


A “B” Battery Hut Takes Up 
Leas Space 

E nthusiastic'— this is the word 
employed by the makers of a new 
and larger t)pe of *‘B’* battery, to de¬ 
scribe the reception given the article by 
the radio audience The new battery 
may be called a vertical battery, stand 
Ing cm end and having Its terminals on 
top Just like the regulation dry battery 
It Is four Inches by three In cross-sec 
tlon, 0% Inches high, and occupies less 
thun half the ground space taken by 
the usual “U” battery of equal capacity 
Its voltuge is .2.15. It Includes in Its 
construction the features of seamless 
drawn sine cans. Individual cell insula¬ 
tion, thorough moisture-proofing and lm 
proved series connections. Its space- 
saving advantages are particularly 
noticeable when a number nf units are 
bound together In compact sets with 
dry “A” batteries, and used with port 
able sets. Also for loud-speakers, where 
four or more “H” batteries are used In 
series to produce a high potential, the 
new battery Is extremely convenient 

A Precision Balancing Machine 

T HE Illustration shows a balancing 
machine recently placed on tbs mar¬ 
ket, applying tlie principles of dynamic 
and static balancing Invented hy Dr 
B L. Newkirk of Bchenactady, so that 
It Is possible to obtain complete dynamic 



A very handy tire 

carries a special type of heudstock and 
adjustable rollers to support the work. 
By the form and location of the springs, 
a free vertical vibration of the frame 
may take place about the pivot springs 
as a fulcrum point All revolving parts. 
Including the rollers which support the 
work, are mounted on ball bearings. A 
speed of rotation above the "critical 
speed” of the frame la first need, and 
the driving power Is then disengaged, 
permitting a gradual diminution of 
tn to and through the free 



for piston ringa an claimed to car* many of Um 


and static balancing by two single cor¬ 
rections, Individually measured and lo¬ 
cated near the ends of the body When 
dupllcutc parts are to be balanced In 
prodm tlon, great rapidity can be at¬ 
tained as static balancing Is rendered 
unnecessary and the operator, who need 
not lie highly skilled, has only a few 
slmplllled positive steps to iierfonn 
A spring-mounted and pivoted frame 



critical speed of the frame. From the 
observation cm the dial Indicator, 
mounted part way np cm the column at 
the left, the amount of the required cor¬ 
rection Is determined. 

A disk at the left of the revolving 
parts carries a standardised 10-ounce 
weight, adjustable radially by means of 
a vernier reading to 001 Inch These 
parts are exactly balanced when the 
weight is at sent. The disk Is adjust 
able to any angle by reference to a 


Urn engine throagh a rear-wheel hab 

The pomp Itself la clamped to the 
running board. The arm leading from 
the pomp to the hub la adjustable to 
meet the differences in running board 
design, the abort arm that forms the 
driving connection has to be supplied In 
else and shape fitting the hub of tlie 
given car The pump can be used on 
80 per cent of the automobiles now In 
use. It le clamped to the hub of one of 
the rear wheels and then this rear wheel 
le Jacked up and the engine started. 

Accurate Tire Inflation 

A NEW tire Inflating device resemble* 
tbe signal apparatus on the bridge 
of a ship. On top of a metal standard 
there Is an air gage 814 Inches In diam¬ 
eter, equipped with an Indicator attached 
to a metal handle By means of the 
handle, the Indicator Is placed at the 
number of pounds InffaHou desired by 
tbe motorist. In tbe same manner that 
signals are gtvm to the engine room 
from u ship's bridge. As soon ns the 
Indicator Is placed at any Inflation point, 
the air Is released Into the tire When 
the desired pressure has been attained, 
the sir Is automatically cut off from the 
tire valve 

The air tnflator consists of a reducing 
air valve working in conjunction with 
an air gage The Indicator may bo set 
for any pressure, from that required 
by a bicycle to that nf a truck tire. It 
registers tbe pressure from tbe time the 
base 1* applied to full Inflation, eliminat¬ 
ing tbe necessity of one or several teats 
with a 


AAlth tbe correction tbne arbitrarily 
applied tbe machine Is again speeded up 
and allowed to pass through tbe critical 


In this process bears a relation to the 
first amplitude dependent on the angle 
between the point of application and tbe 
point required After determining and 
setting off this angle, a third run will 
check tbe result Tbe machine is uni¬ 
versally adapted to a wide variety of 


fly-wheels, rotors, pulleys, and other re¬ 
volving perta. It will receive bodies up 
to 24 laches h 


Pomp Operated Trim Rear-Wbeel 



The machine that balances 


parts at production speed 


p up a Ur* la a few u 


air-eten* steps the passage ef albas 
mob as the* flaw* is reached In the 
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The Service of the Chemist 

A Department Devoted to Progress and Achievement m the Field of Applied Chemistry 

Contacted br I8MAK GINSBERG, Chemical Bartaafr 


Ntw Source oj^Mtoatw in South 

A ccording t« the south African 
Journal of Ininntrlen, a new source 
of nitrates has been located on the Mat- 
sup Pan, situated In the Hague district 
This Pan Is remarkable In tliat It eon 
slats of an underground store of nitrate- 
bearing brine. Analyses of the brine 
from several boreholes showed that over 
4JS tons of actual nitrates, mostly sodium 
nitrate, are to be found In every 20,000 
gallons of brine. 

Catalysts in Gians Making 

F LUORINE and antimony have the 
curious property of altering the ther¬ 
mal expansion of glasses to which they 
are added They appear to act In a 
catalytic manner as no fluorine remains 
In the finished glass, and although about 
1 per cent of antimony may remain. It 
appears to be held physical!) rather than 
chemically It Is volatilised from the 
hot glass during working. Is dissolved 
from It by boiling water and even more 
so by sodium tartrate and hydrochloric 
add .—CAmnilcer Zrttung, 1023, page 146. 

New Alloy for Grate Bara 

T HE burning out of grate bnra, both In 
the industrial boiler as well as In the 
domestic steam beating furnace, is a 
rather common occurrence In firing 
furnaces with mechanical stokers tills 
has Wen a source of serious Inconvcn 
lence A new alloy, a special variety of 
cast Iran, has been devised which ap¬ 
pears to everrome most of the difficulties. 
The new alloy is a special form of puri¬ 
fied cast Iron with a much higher melt 
lng point and tensile strength Its life 
Is claimed to be from three to ten time* 
that of ordinary cast Iron and It pours 
without difficulty and does not crack 
The coat Is only BO pdr cent higher than 
that of ordinary east Iron.—Jour So o. 
Chest Ini., 1028, page 376. 

Paper from Banana Refuse 

A GOOD paper con be made from 
banana refuse, according to the 
WortAn Paper Trade Rrt irte The trash 
or refuse, consisting of the stems and 
leavsa of banana trees from which the 
fruit has been cut, la passed through 
crushing rolls, which produces a mash 
hi which the moisture has been reduced 
from 00 to 00-70 per cent The liquid 
Is drained off and the trash la passed 
through a breaking or pulping machine 
where It Is reduced to a pulp. The pulp 
and Juice from the machine are then 
placed In a boiler, water la added and 
the mixture la boiled at a pressure of 
four to five atmospheres for a period of 
three to six hours. The contents of the 
boiler are then transferred to a beater, 


process of boiling, are washed away as 
powder or pellet* by a currant of water. 
The removal of tbe fll ' 



hydrated lime and about 2 per cent of 
the waste liquors U added. About 1 
per cent of technical hydrochloric acid 
la added to the mixture Other acids 
may be used as well In this manner 
there Is formed so large a quantity of 
hydrodilorlc-sillclc add that a solid, 
absolutely water-resistant stone Is pro 
duced When the process Is altered In 
certain respects a product Is obtained 
which may be used to good advantage as 
a substitute for tur roofing This prod¬ 
uct Is more lusting than the ordinary tar 
roofing and furthermore It does not pos¬ 
sess the well-known advantages of the 
latter Ry using this material 'l lie build 
Ings may be finished olt both Inside nnd 
outside with the same building material 
and consequently the lubor Involved In 
nslng plaster and similar finishing ma¬ 
terials Is considerably reduced. Sulflte 
cellulose waste liquors can also he used 
to good advantage In manufacturing In 
MUlatlng sheets and plates, flower pots, 
as well as many article* made heretofore 
from hard rubber 

War Gases Cure Disease 

T UN Chemical Warfare Service of the 
United State# Army has been con 
ducting tests ut the Kdgewuod Arsenal 
to determine the possibility of using 
war gases, originally Intended to kill, to 
cure disease Tile gases have been rec¬ 
ommended as a cure for Ihe diseases 
lnfluenxa, tuberculosis, paresis and other 
afflictions. Weak contsntrutlons of chlor¬ 
ine gas Introduced Into the moms occu¬ 
pied bv those expose,] have been usserted 
to prevent the spread of grip and In 
flneuxn epidemics. Mustard gas has been 
demonstrated as a specific against tuber¬ 
culosis. Tests hare been made with 
guinea pigs Inoculated with tuberculosis 
genus and a concentration of mustard 
gas, nnd It was found that the animals 
did not contract the disease The sub¬ 
stance lewisite was experimented with 
and It waa found that this Is a remedy 
If not a cure for paresis and locomotor 
ntaxln During the war the fact that 
chlorine could lie use,! to prevent or cure 
colds, lnfluenxa or pneumonia was acci¬ 
dentally discovered at the Bdgowood Ar¬ 
senal It was remnrked that cases of 
pneumonia or lnfluenxa did not occur In 
the laboratory where chlorine was being 
mude, altliough 10 to 20 per cent of 
others on duty at the arsenal were vic¬ 
tims Investigation showed (hat In the 
rooms where the chlorine gas was being 
mude there was n slight leakage of chlor¬ 
ine, Just enough to act as a germlddal 


and iron, or with copper, aluminum and 
manganese \anadinm appears to com- 
Idne more easily with Iran, nhkel or 
manganese than directly with copper or 
xlnc, so that Iron, nickel and manganese 
■ut us so-called Intermediate media 
Vanadium ran also lie added to the 
metnllh composition In the form of ferro- 
vonudlum \\ hen this Is done, the coat 
of the alloy is reduc'd. 


Volomite, a Substitute for the 
Industrial Diamond 

T HE Industrial dlumonil, the black 
hurt, Is replaced to good advantage 
h) the cheaper \olomlte, according to a 
reiairt »f Ihe Prussian Geological Insti¬ 
tute While the product volomite Is not 
of maximum hardness, nevertheless It 
has been reported thut it gives absolutely 
satisfactory results for boring rock of 
medium hnrdncss The reuder Is re¬ 
ferred to the original article for further 
Information 


Tallow Trees 

I N Texas there Is being grown a tree 
which Is quite new to the United 
States. ThlR Is the Japanese tallow 
tree Trees of this species bear nuts 
chat contain u rich tallow like nil This 
oil has been found vulimlde In llie ninnu 
fartiire of high-grade vnmlshe*. It has 
hem found that the climatic and soil 
conditions are well adupted to the 
growth of this tree In certain purls of 
Texas. 

New Rust-Preventive Agent 

A miRDINU to the Umtrhan in Tech 
mil; ssd Writnthafl a part of the 
Vonniche Keitunp, February 28, 1023, a 
new rust-preventive agent or rather 
pnsvtts has been developed which Is jiar- 
tlculnrly useful In protecting vehicles 
and vessels. The process consists In pro¬ 
ducing a coat of metallic cadmium on 
Ihe metal This film of cadmium has a 
thickness of from 0.002 to 0001 of a 
millimeter and Is produced In the elec¬ 
trical way hy dipping the metal Into a 
solution of a cHdmlnm salt The coated 
metal part Is then placed In an anneal¬ 
ing fumucc, where It Is heated to a 
glowing heat for a period of two to three 
hours unci In this way ttte dejxislted 
film Is made to alloy with the underlying 
metal The nurture coutlng that Is pro¬ 
duced In this manner Is much more dur¬ 
able thun (he ordinary coatings produced 
!■) gab uniting with nickel, etc The 
color of the treated part resembles thut 
of a silver-plated article 


Double Window Panes 

OUIILK window panes, separated by 
a distance of two millimeters and 
Joined together hy a specially designed 
and patented melting process, so that no 
moisture or dust can penetrate between 
them, are used to keep out the cold In 
the place of ordinary double windows, 
according to a Swedish process. The 
heat insulation Is perfact under these 


Blotting Paper from Wood Pulp 

B WITTING paper Is generally made 
from rag pulp, and It Is accordingly 
n really Important achievement that hns 
lieen recorded In the dull) palters that 
a Unnqdian pulp mill has micceeded in 
manufacturing a very good grade of blot 
ting paper from ordinary wood pulp. 
Ulottlng paper made In this manner costs 
considerably less than the other kind 


New Anon 

N EW alloys, which ate especially well 
suited for making propeller shafts, 


OeteerbefMu, 1028, No. 8, page 81 These 
alloys are made hy adding branse or 


Differentiating Hemp from Flax 

F LAX Is one of those products that Is 
subject to a great deal of adultera¬ 
tion, dui to the tact that Its supply Is 
limited nnd Its price Is high One of the 
substances used In adulterating flax Is 
hemp, and this practice has been causing 
considerable trouble, due to the difficulty 
of differentiating between the two fibers. 


Cotton Is also used to adulterate flax, 
hut It Is a comparatively easy matter 
to detect the presence of the cotton fiber 
mixed with the linen fiber under the 
microscope 

The Linen Research Institute of Eng¬ 
land has devised a simple test whereby 
It Is a comparatively easy matter to 
dlatlngulah between the linen and the 
hemp filter Considerable nilcrasctqile 
work was done and It was determined 
tlterefrom that the hemp filter Is devel 
oped on a right handed spiral and the 
flax or linen fiber on a left handed spiral 
If n thread Is frayed out and wetted It 
will tend to curl up either In the same 
direction as the hands of a clock If It 
Is hemp, or against the clock If It is flax 
If both motions are found In the same 
material, the so-called linen In bound to 
be a mixture. 

Making Linen Bags More Durable 

L INEN bugs, especially those that are 
j used for shipping fertl Users, are ren 
dered inure durable hy dipping them Into 
a solution of imtnsslum silicate or sodium 
silicate (water glass) They are then 
wrung out well und dried. The solutions 
of the chemicals must be rather dilute 
bar further details, see the reports of 
tho Academic d'Agriculture of Paris. 

New Mercury Deposit 

A NEW vein of quicksilver said to be 
seven miles long and to vary In 
width from two to six feet lias been dis¬ 
covered near Kltn Uonome In the Goto 
Arrhl|iehigi> The ore contains 18 per 
cent mercury, nnd preliminary trinls tn- 
dlcute that the \eln Increuscs In thick¬ 
ness with depth This vein is Important 
us none of the veins so far discovered In 
Japan nre suitable for working —United 
Staten Commerce Heparin, Keh. 12, 1028. 

Lignite Char 

T HE United States Bureau of Mines 
bus made an exhaustive Investigation 
Into a process for utilising lignite coal 
As Is well known, there are very large 
deposits of lignite cool In the state* of 
North Dakotu nnd Texas, as well as In 
Canada These deposits are not being 
worked at Ihe present time, but they 
represent |x>tentlnl sources of fuel width 
will sooner or luter hu\e to he resorted 
In ns coal becomes scarcer The Govern 
ment Ims reallxed the issudhllltles of lig¬ 
nite (sail, and experiment# have been 
mude to convert it Into such form that 
It i an Is- utilised ns a general fuel 
The great trouble with lignite Is thut 
llie coal contains a large amount of 
moisture and un appreciable amount of 
ash Tlte fusion temperature of the hsIi 
I s comparatively low, which makes high 
rates of combustion difficult and requires 
larger grate arena and furnace volumes 
than with higher grade coala In other 
words, tho coal hua to he Improved flrst 
before It Is possible to use It In the ordi¬ 
nary stove or furnace 
The lignite Is accordingly charred The 
moisture and volatile matter are driven 
off and a fuel Is obtained which resetn 
bles anthracite coal except that It Is 
softer and contains r little more volatile 
matter This makes It easier to kindle 
About 2JI tons of raw lignite coal will 
produce me ton of char, which has n 
heating value of approximately 12,000 
R t u’s per pound The moisture Is very 
low, and the char can be stored without 
any danger of Are or degradation In else. 
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The Heavens in September, 1923 

Some Details About the Total Solar Eclipse of the 10th 

By Professor Henry Norris Russell, Ph. D. 


=====]NH event, above all others, arrests the 
attniilon of tbe astronomical world, and 
■ ■ <>f American* la particular, this month— 

SHI the total solar eclipse of tbe 10th When 
BBSS tlM! moon Interposes herself between the 

- earth and the eon, on this date, she is 

only -£17,000 miles from os, while her shadow, tapering 
because the sun Is larger than she, extends for a dls- 
tun-e of 284,000 miles, reaching 7000 ml lea beyond the 
earth's center, and more than 10,000 miles beyond tbe 
earths surface on the nearer side: At this distance 
from the point, the shadow cone Is 00 miles In diameter 
An observer on the moon, looking at the earth, would 
then aeo a small dark spot on It—hardly one-dghtleth 
of the diameter of the disk—surrounded by a region 
where the sunlight was dimmed, but not wholly cut 
off. This spot would sweep eastward across the earth’* 
disk at a s|»ed equal to that of the moon's orbital 
motion—about 2200 miles per hour Dot as It moved, 
our Imaginary Lunarian would see the earth rotating; 
carrying continents and oceans eastward 
at a speed of u thousand miles per hour 
on the eoaator, or from seven to eight 
hundred miles per Ixmr In the latitude of 
the United Slates. The moon’s shadow 
accordingly overtakes the American eon 
tlnent at the rate of Home lfiOO miles 
per hour, and takes three minutes and a 
half to mo\e a distance equal to Its own 
diameter A point on the central line or 
the shadow track will therefore he In 
darkness for three minutes and a half 
and one could go 20 miles or so on either 
side without Undlng the dnrutlon of total 
ity much diminished. Since the suns 
rays strike the earth's snrfnce somewhat 
obliquely the full width of the shadow 
track Is a little over a hundred miles. At 
the edge of this belt the sun will be hidden 
for but a moment, while isilnts beyond 
wilt never quite lose the sunlight for 
2000 miles on each side of the central 
track, however, the moon will cut off more 
or less sunlight, and a partial eclipse of 
greater or lew magnitude, will lie ob¬ 
servable throughout the whole of North 
America 

Tbe shadow track, beginning In the 
ocean south of Kamachatka, sweeps over 
tho Pad Be, Just missing the Aleutian 
Islands, and Brat readies land In Cali¬ 
fornia Curiously enough, the limit of 
totullty Just grams tbe coast for nearly 
200 miles. A few projecting points near 
Santa Barbara will be In darkness, but 
to get a reasonably long duration, observ 
era will have to visit the Islands offshore, ‘ 
or else go further south. San Dingo «n- ‘ 

Joys nearly three minutes of darkness, but 
the central line comes ashore nearly SO 
miles south of the Mexican boundary 
Sweeping across Lower California and 
crowing to the mainland, the shadow traverses Mexico 
to 'I loopin', and later pomes over Yucatan, to leave tbe 
earth at aimset on tbe Caribbean Sea, south of tbe 
Virgin Islands. 

The Eclipse in the United States 

Throughout tbe PadBc and southwestern States the 
partial nlliise will lie a large one, three-quarters #r 
more of the mm s diameter being hidden Chicago will 
see the sun half hidden, and New York will have a 
Somewhat smaller n llpse The local time of the middle 
of the eclipse varies from shortly after noon (Pacific 
Time) at Scuttle and 1 P M at flan Diego to 8 JO 
(Central Time) at Clihngo and 4 40 (Eastern Time) 
at I«ew York—the differences arising mainly from dif¬ 
ferences In longitude To them hours must still he 
added the change to Daylight Saving Time where this 
Is kept. 

The eclipse will be Interesting to watch anywhere 
In America. But its main Interest centers of course 
In the narrow sone of totality The s|iectacle there 
will Ik* line enongh, aside from Its scientific Interest 
to repay any traveler for a long Journey The weird 
Colors that bathe tlie landscape when only the light 
from the sun’s edge remains! the advance of the moon's 


shadow, dark a* the blackest storm, and traveling with 
the speed of a cannon bull, the sudden darkening of 
the whole l a n dsca pe , almost as rapid at the last as a 
train entering a tunnel; the appearance of the stars, 
and of the corona encircling the eclipsed sun, and of 
the scarlet proratoencee, close to the moon’s edge; and 
then the abrupt return of ordinary daylight and earn* 
man life—ail those combine into one of the most sub¬ 
lime of natural phenomena, memorable for a lifetime. 

The sky around the ecUined sun will be unusually 
starry The sun himself Is in the eastern part of Leo, 
about 15 degrees east of Regulos and 80 degrees wrest 
of flplcm More Qian Oils, Saturn is some 80 degrees 
east of the sun end close to Spies, with Jupiter some 
20 degrees further on In tbe same direction, while 
Mercury Is about half-way from the tun to Batura. 
On the other side of the sun Is Mars, about 00 degrees 
away, and Venus, by far the brightest of all, only 3 
degrees from the sun. It is very unusual for all the 
brighter planets to be thus visible at once during an 
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ectliwe, and the long Une of bright bodies, strung out 
on the ecliptic, will he a noteworthy right. 

The corona, of course, will be the central attraction. 
At tbe present time of prnnounced sun-spot minimum, 
we may anticipate a relatively faint corona, with pro¬ 
nounced polar rays and long streamer* in the direction 
of the sun’s equator. For tbe same reason, tbe prom¬ 
inences are not likely to be conspicuous—though pre¬ 
diction here Is uncertain. 

The Astreneater and the Bchpoa 

The astronomer, of course, wilt go to o te arw tbs 
•clips* rather than to see it—and the mas who tats 
10 or IS seconds to look at the rights will be lucky 
A host of observations can he made, and most of tbsm 
will be attempted by one or another of the [Writes. 
Photograph# will be made of the ooreoa and promi¬ 
nences, and of the stars around ths sun, to get one 
more final confirmation of the "Btnstatn effect" Tbe 
polarisation of the coronal light win be Investigated, 
and its beat meosured. Perhaps the meet I mpor t an t 
observations of *n win be with (be spectroscope pbo 
tngraphtng the spectrum of the tower atmosphere of 
tbe sun, at the Instant whan the phosphorescence has 
Just disappeared, or teat tbe point of appea ran ce, end 


unlnterpretod. 

Tbe weather condition*—always the moat vital eon- 
si deration—ore extremely favorable, eloadtaeae la Urn 
early afternoon at this season bring very nun, Tbs 
best prospects are on the Mexican border or Just south 
of It The Islands off the coast have some risk—though 
a small quo—of fog; the Mexican mainland, besides 
having poorer weather prospects, la difficult of acoean 

A party from the Lick Observatory will be at Ho- 
senada, Lower California, where English and German 
parties will also be located. One from tbe Yokes 
Observatory will occupy OataUna Island—on* of the 
moot easily accessible points near the central line. The 
Mount Wilson Observatory—which misses bring in the 
•one of totality by leas than 40 mllee-wrlll said two 
parties to Bon Diego; one to-tbe shore, user the central 
line, tbe other on land, near the edge, where the Barit 
spectrum will be visible longer Spectro¬ 
scopic observations of Importance com¬ 
parable to the others can probably be 
obtained with the greet tower telescope 
on the mountain, where about 98 per cent 
of the sunlight will be cut off. 

Lack of apace force* us this month to 
omit the usual brief reference to tbe posi¬ 
tions of the more prominent constella¬ 
tion*. The map will have to stand an it* 
own feet, without explanatory text. 

The Planets 

The remarkable display during the 
eclipse is necessarily matched by e cor¬ 
responding dearth of planets In the noc¬ 
turnal skies. Mercury 1* an evening star 
for moat of tbe month, and may be fairly 
well seen about the time of hie elongation, 
an the 2nd, when be Is 27 degrees from 
the sun, und nets at 7.90 P M.—though he 
Is too far south -of the sun to be con¬ 
spicuous. 

Venus Is a morning start at the month's 
oegtnntng. but peases through Inferior con¬ 
junction on the 10th, only a few hours 
before the eclipse. She can hardly be 
seen under ordinary circumstances, for 
even at the end of the month abe la but 
0 degrees from the sun. 

Mara Is a morning star cloee to the sun 
on the 1st, but 10 degree* away on the 
80th, and visible in the dawn. 

Jupiter Is still an evening star, and 
conspicuous, netting about 8.90 P M In 
the middle of the month. Saturn la an 
evening star also, but so much lower at 
sunset that be ean hardly be seen. 

Uranus alone la well placed for obser¬ 
vation, being In opposition to the sun on 
the 9th. At that time be is in Aquarius, 
in R. A. 28 hours, 8 minutes, 0 seconds, 
and declination 0 degree* 27 minutes sooth, and is mov¬ 
ing west R8 second# and south 84 seconds per day At 
tiie beginning of the month he to 18 minute* west and 
8 minute* north of the fourth magnitude star Phl 
Aqaarll, which may be found near the point whets the 
western edge of tho greet square of Pegasus, canted 
southward, Intersects a Sue Jotting Beta Oeti and 
BpeUan PegnsL Only a Urge telescope wUV #b*W hie 
disk, but'a Bald gteas suffice* to detest Ms motion 
among the aura. 

Neptune, ffiagtly, 1| to tfcscer, about 80 degree* west of 
the sun. end even tbe eetipee wm notmak* Mm vtrihle. 

The nxxti Is la her lest quarter af t A. K. on the 3rd, 
new at 4 P M. cat the JOtt-tbO time of ti** Setipee. 
of course—tn. her Bret quarter at T A- M- <te the 17th, 


Brd. Only the approach to Jnptterto tdes rraM a . end 
this is for from el***, '* < *< ' ' * > 

At 0 r. K, enthe*** fen** abbas* «tod*te#al 
eqa*m arid cetera ths tege sf mm, end, a* says ths 
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The Motor-Driven Commercial Vehicle 

Ooadnted hr 1UJO* VTOTO* W TAO& M.1.A.& 

Thit department is devoted to the interest* of present and prospective owners of motor trucks and delivery wagons The editor wilt endeavor to answer any 
question relating to mechanical features, operation and management of commercial motor vehicles 

A N«W Motor Pick-Up Street or bamboo, Is driven by a roller chain on 


I successful ■weeper the engineers 
managed to aunnount many obstacles, 
which formerly hampered economic op¬ 
eration. These mechanical difficulties 
common to this type of sweeping con¬ 
veyor hare not only been removed but a 
greater amount of working dependability 
baa bam Incorporated. 

A noteworthy Improvement In thla 
sweeper is Its automatic gutter broom 
that worka in and oat with the curb 
line. Independently of the driver The 
earlier types of sweeper did not have 
this provision tor cleaning gutters with 
the result that additional mm were re¬ 
quired to complete regular cleaning 
equipment Today with increased traffic 
pushing more refuse from the center of 
the street toward the gutters a greater 
need was created tor h special attach 
ment for cleaning the gutter The gutter 
broom attachmmt waa developed to take 
care of this need. It not only cleans 
the gutters more efficiently but with a 
great anting of labor cost as welL 

The design of the large rear broom Is 
such that wear automatically shortens 
the distance between the broom and 
conveyor Fouling of the conveyor 
through breakage of the shear pins Is 
prevented by the broom’s enmlng to a 
complete stop. The conveyor 1s of large 
capacity and of the non-clogging type. 
Heavy sweepings are claimed not to 
choke the conveyor The removable 
bottom. In Itself a feature. Is easily re¬ 
placed. Only six drive chains are 
employed on the entire machine. Includ¬ 
ing the conveyor The sweeper can be 
operated while the machine Is at a 
standstill. Mechanical parts are readily 
acceoalbta. The working apeod la nine 
miles per hour 

The new sweeper Is of the four-wheel 
type and employs a speed wagon power 
plant of stondunl construction with 
right-hand drive and self-starter It la 
a one-man machine with all levers so 
arranged that the operator has complete 
and convenient control without leaving 
bln seat The rear axle of the speed- 
wagon la moved forward and converted 
Into a Jack abaft whence the drive la 
through roller chains to each rear 
wheat An auxiliary transmission Is 
mounted hot wren the transmission and 
differential to give power tor operating 
conveyor, large broom, gutter broom and 
water pomp. The targe broom, of steel 


or bamboo, la driven by a roller chain on 
cut steel sprockets, This rear broom is 
quickly adjusted to the roads and la 
automatic In operation after adjustment, 
following the pavement with Just 
enough pressure to do good work 
The conveyor Is driven by roller chain 
on cut steel sprockets. Hie conveyor 
Itself Is of all-steel construction with 1 
removable hut lout Ruliber squeegees 

mounted on extra car Ism steel angles 
form the Bights. An efficient anti 
clogging device takes all undue strain 
off the conveying mechanism and allows 
piled material to lie swept without 
clogging the conveyor The hopper or 
dirt receptacle Is also of Rll-steel con¬ 
struction Tim glitter broom Is driven Gasoline supply motor trucks no 
through a universal Joint assembly from meat. These trucks 

auxiliary transmission The limom la 

steel fiber filling, built up to 42 Indies four fi-gallon runs In the filler box. 

diameter In six segments that are easily B gallon sufelj cans nnd four fi-gallon 

and quickly changed when broom is oil cans with top stops—ample for the 
worn out The working range Is seven jaerice they give. 

Inches. It Is Intended that the trucks shall 

The water sprinkling system consists carry oil In one of the fiOO-gollon 
of a IBO-gallon galvanised Iron tank partnumls and gasoline In the other 



In the filler box, six fortuhle and i 


and complete protection against Incle¬ 
ment seatlier are features that will 
muke It II treat to travel In this latest 
type of home on wheels. Bodies of 
airplane plvwood varying In length from 
11 feet 8 Ini lies to 10 feet 5 Inches and 


with brass strainers at Intake and out- They will be used to distribute fuel and In heights from Bfl Indies (standard) up 


let Wuler runs by gravity to rotary lubricants to the various stations o 

gear Hemming brass pump which forces New lork City Flro Department, su 

water to brass nonlee mounted under tog the needs for the operation of m 

the bumper In front. The water spray driven apiwrutu*. and should b 

Is controlled by the driver sttednl value In the winter 



New Supply Tracks for New York 
Fire Department 

T HREW new combination gasoline and 
oil supply tank trucks have recently 
Iwen placed In service by the New York 
City Fire Department These liuve four- 
wheel-drive chassis. They are the type 
having traction on all wheels, but steer 


Motor Touring Home use 

A LL the thrills and benefits of « long Is y 
automobile trip over mountain road Irerl 
or backwoods trail with the numerous ilov 
comforts of home nnd no hotel expense abo 
may he provided hy the latest motor him 
reblelc. Die mo tor-truck touring home, not 
Where or how long, It matters not tor the 


only with the front wlwels, nnd are the with the touring home distance and time n dust 


to 70 Inches with standard width of five 
feet are available Two to four pas¬ 
sengers can comfortably travel In the 
smaller and medium sixes und two to 
six In I ho htrger vehicles. 

“Hut how do we enIT" someone may 
iinimllontly ask ut this point Kenlly, 
It s a simple mutter To the right In the 
rtar Is a kitchen cabinet, on top of this 
1* a three-burner stove Ollier cabinets 
contain provisions and tableware lucked 
In surh n way that there Is no rattle 

“Where do we sleep!" Is naturallv the 
next question for the travi ler to ask 
It’s an easy Job to arrange sleeping 
quarters. Mrst the (cents, which are 
collapsible nre put out of the war 
Then the hod at the left side with full 
slio springs Is let down and ois-ncd up 
the full width of the car When not In 
use, this bed with pillows und blunketa 
Is prelected by a canvas cover Anothpr 
Iced with full slxe mattress may be let 
down at the rear und held two feet 
alcove the ground by means of rhalna 
hooked cm to the top of the body When 
not In use, this bed is fastened against 
the rear of the bcsly nnd Is covered by 


the city of New York These trucks u 


e purchased by and Inconvenience a 


eqal|iped with 900-gallon tanks with the practical i 


The louring bmne! What Is It! It la 



of the dreams and Ideas of thousands of 
tourists. In Its design, the dominant 
Idea has been to wake It available to 
the average automobile tourist, In other 
words, to bring It down (o what the en¬ 
gineers call a quantity-output basis In 
Its manufacture, Beal Ingenuity has 
I men exercised to making tlie equipment 
complete In Its home appointments with¬ 
out being top heavy or eumberaome, 
Kpeed find flexibility of operation, more¬ 
over, ore assured hr the fact that the 
touring borne Is mounted on an Inter¬ 
national speed chassis. 


Tlie Iced In llie rear Is completely cov- 
It Is ered and c urtnlncd by a double tent car- 
ptucnf ried on the top of the l(ody, which In the 
ads of daytime may be used as a protection 

ii In ant from the Bun when pusaengers wish to 

hie to eat outside Flexible windows are pro- 

otlier vlded In those curtains. When It Is 
he cn- desired to eat outside, the cabinet doors 

sis in which form the table Inside con be re¬ 
s’ has moved fitted together, and mounted on 

pinent collnjsdhle legs. 

with- There are Ixixes tor camping tools— 
rsoroe, all The tools are provided—convenient 
more- racks for c bulling, a canvas water bottle 
it the which keeps the water cool by evapora 
Inter- Item, toilet facilities, electric lights In 
fact, everything one has In the home. 


cooked? How about the beds? What 
about rainy weather’ These are ques¬ 
tion* that trill at owe occur to every 


y be properly Everything la packed conveniently in 


practical-minded automobile tourist to the i 


small apace, and everything 
desire Is in Its place In a fi 
one can make camp or be on 
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The Cathode-Ray Oscillograph 

Measuring Electric or Magnetic Forces by Their Effect Upon a Stream of Electrons 

By J. B Johnton 

Of the Bell Sjr*tem Kesssrch Laboratories, IFeel era Electric Co. 


JIF TIIK stream of bullets from 
u mnchlne sun pass through 
a stlir squall of wind, they 
will strike the target at une 
side of tlie bull's eye, and 
this deflection will be a 
measure of the force of the wind In 
■mull the same way the stream of tiny 
electrons shot from the hot filament of a 
vacuum tula> ran be deflected by electric 
or mugnetli forces, and if a target is put 
at the end of the tube, the amount of the 
force cun be measured from the deflection 
It produces. 

Tills In brief la the fundamental prin¬ 
ciple of the cuthode-ray oscillograph, In¬ 
vented about 21 years ago by llnuin, and known by his 
name In Braun's tube the electrons were started by 
a high voltuge between the metal tennlnuls width 
wen stalled Into the ghiss tube, which was then ex¬ 
hausted of neurly all the air Home of the electrons 
went through the hole In the plate In a tiny stream, 
which striak tlie target Tills plate was coated with 
sutistnncea which glowed whin struck by the electrons, 
so that u spot of light Indicated I he end of the streum 
If un electric collage was applied between the plates, 
the stream would be deflected toward the 
positlce plate, and the spot would move 
across the screen 

The Braun tube bad two limitations— 
the air left In It was gradually used up 
und had to be renewed, and the voltage 
required was from 10,000 to 00,000 volts 
direct current This was not only ex 
pensive and hard to handle, but danger 
ous to the operator Hence the Braun 
tube never wns used ns much as its cither 
good points deserved 

With the development of the mcslern 
vacuum tuhe, however a way was opened 
to get the desired strenui of electrons 
more ensile slnee e Ies•tresis are given 
off n heated filament at moderate voltages 
In the lira wing, F is the filament hinted 
bv n six volt hattery Another huttcrv 
usually of small dre cells like the familiar 
radio “It" Iwtterles, provides ton volts 
between tbe filament and the other elec¬ 
trode t This voltage draws off nega 
tlvely-cbarged electrons from the fllnmcnt 
which puss through the little hole In the 
plate f? The electrode A Is In the form of n little tube, 
down which tlie electrons pass From Its end tliey 
shoot off between the pair of plates /*», and down the 
vneuntil spare imlll thev strike tlie target T (for 
simplicity only one of the two pairs of plutes shown 
In tbe photographs Is mentioned here Hie second )>alr 
Is at right angles to the first, and Is used to move the 
t right nngiea to the mol Ion produced by the 



Mteo 


i of tbeeM tnoiscti lea, tbe force of 


Over-oil view of the tube i 

colls, and the luminous stmt will 
In the development of this dec lee one difficulty was 
overcome In a way width give* Hn Interesting Illustra¬ 
tion of cvhnt happens when electriclly flows through a 
near-vacuum Tlie streum of electrons which shoots 
out from the tnlte A Is not like n stream of machine gun 
bullets, each of which flics Independently of ull the 
others. It resembles more a stream of water from a 
noxxle. the Individual droplets nt which tend to fly 
apart The repulsion lx-tween electrons makes tlie 



stream spread out so tliul It will not give a sharp spot 
isc the targed The remedy whs developed by our en¬ 
gineers, who dnrtng their exiiertmeats made up a tube 
containing a amull amount of gas. Now every gas Is 
made up of separate molecules, each of which has u 
comiwratlvely large central nucleus, tmdtlvelj charged 
cvlth electrh Ity, and surrounded with a number of nega 
tlvely chargeel electrons held to It by electric atlractloi 


first irnlr of plates ) One plate of the pair 1‘* has Tlie free electrons shoot down the tube at a velocity 


which comes through I he* I 
and Hie oilier plate Is connected to the 
electrode A and so to a terminal outside 
the lids Thus a voltage can be |iut 
across tlie two plates Pr and tlie stream 
of negative electnscs will be drawn toward 
whichever plate is positive The move¬ 
ment of the spot of light which shows the 
end of the stream on the target Is then 
n men mi re of tlie force exerted on the 
Htrenm at tlie plates, und an of the voltage 
applied to them Since the stream of 
electrons has practically no weight, « 
change in the applied voltnge Is registered 
Instantly In a movement of the staff This 
Instantaneous feutnre Is what makes the 
device so useful, because the spot will 
faithfully follow alternations of the volt¬ 
age up to a million cycles per second or 

When the thing to be measured Is a 
current rather than a voltage, two small 
colls of a few turns of wire are plRced on 
opposite sides of the tube. The magnetic 
effect of the current will deflect tbe stream 
In n direction parallel to the plane of tbe 


of about 0000 miles per second, and 



trims from the molecule. Formerly the 
positive charge of tbe nucleus was neutral¬ 
ised by Its ring of negative electrons, bat 
when some of the electrons are knocked 
off, tbe nucleus, now positive, begins to 
attract the free negative electrons. Since 
these nuclei are heavy and sluggish ae 
compared to the flying electrons, they are 
simply buffeted around by the hitter, and 
they stay for a time la tbe line of the 
electron stream where they were formed. 
Thu* there is along tbe whole length of 
the stream a line of positive nuclei which 
attract the free electrons and hold them 
In the straight path, In spite of the repulsion between 
electrons which tempts them to spread out Further, 
the dislodged elect rims shooting off In all directions 
soon till the spuce outside the stream with negative 
charges, which repel the Hying electrons and moke them 
keep In their own puth. 

The usefulness of this tube oscillograph comes from 
the fact that tlie hi ream of electrons forms a nearly 
weightless pointer whose movement will accurately 
follow the changing conditions In the circuit to wlileh 
it Is connected In order to be able to 
follow the magnitude of separate swings 
it is necessary to draw the beam back and 
forth ocroas the target so that the path 
of the spot during consecutive swings will 
not overlap. Up to a few hundred cycles 
tier second this can be done by waving 
a bar magnet back and forth near the 
tube Since the electron stream is really 
a current of electricity. It Is deflected by 
ii magnetic field Just like a Wire carrying 
u i urrent If It Is necessary to repeat the 
pattern, the slde-to-slde motion can be 
made uniform by rotating near the tube 
a coll carrying a constant current 
In most cures, however, what Is wanted 
la the variation of a high-frequency cur¬ 
rent not with time, hut as some other 
quantity Is varied For Instance In radio- 
telephony It Is often desired to know the 
variation of the radio-frequency modulated 
current with the voice-frequency Input to 
tlie modulating tube. This relation la of 
utmost Importance as It Indicates whether 
the outgoing waves will set up an undle- 
torted copy of the original sjieecb when they reach tbe 
receiving stations. In tills case the circuits are so n«- 
nected- to the two sets of deflector plates that while the 
radio output move* tbe spot up and down, the audio 
input moves It sideways. According to the theory of 
imidnlation, the umount of radio current should vary 
uniformly from sent to a maximum as the voice current 
moves from one extreme of Its cycle to the other 
The chief value of this cathode-ray oscillograph is 
to get quick visible Indications of what Is going on In 
on electric circuit Thus it can be used 
rather to explore a situation and And out 
roughly what 1* going on, as a first step 
to devising measurements which will be 
more accurate. For example, after the 
apparatus Is sat up, hysteresis loops can 
be taken very rapidly on one sample aftrnr 
another, os against half a day each by tbe 


happening w 
convincing. 

Hie Moct Fumo* Tut in the 

' .rpXXIOAB 2902 G-T will never wear out 
1 nor suffer a coHtstan, for it has bom 
selected to repreeent the “taxi*" of the 
Kane" and bos been placed in a poaitkm 
of honor In the ImvmIKhe. The cemnoolee 
of tntfgllngan v 


> paragraph 
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Recently Patented Inventions 

Brief Descriptions of Newly Invented Mechanical and Electrical Devices, Tools, Farm Implements , Etc. 
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Construction Day by Day 


So great and to constant a 
growth of demand for telephone x 


of the country Neither could it be 
earned out efficiently or ec o nomically 
t that the Bell System invert* by any one organisation Afstasg 
throughout the country an average from one place the activities of aU. 
of three-quarter* of a million dollar* In the Bell Syatem all the awociated 
every workmg day for new telephone companie* ahare common manufao- 
plant. taring and purchaaing fadhtw* which 

., ,, , , rave mil lioot of doll art annually. 

New aerial hnea are alway. under They dure xncntffic dneo ‘ ' 


way* are being dug and cablet laid, ^ benefit* which t 

larger building accommodation* are - - - - 

under way. more switchboard* are ^ 

■ P fo ^",°/ b “' ldin « or n “ t *J 1 * Uo °- turVhfekufc of *l£ 
and added facihbe* of every detenp- - - 


But the manage¬ 
ment of service In each given tem- 

.e company 

and whim 

By thus cotn b wiug the advaauga* 
union and co-operation with the 
advantage* of local initiative and 
responsibility, the Bell System has 
large expenditure of funds, could not provided die nation with the only 


care for die 1 
new subscriber! Imbed to the System 


be carried out efficiently 
nomtcally by unrelated. 


type of organ i sation which could 
spend with efficiency and economy. 


telephone organizations acting with- die mill loot of dollars bemg i n ves te d 
out co-operation m different sections 



•Bell System" 

American Telephone and Telegraph C< 
And associated Companies 
O aa PeJfcy, One Myetem, t /ato nwt Is r g g ss , and afl 


If you like CALIFORNIA, you'll loot SANTA BARBARA 
and adore SAMARKAND (heart's desire) 

A wonderful hold nestled in its thrty acres of lovely gardens on <s own 
hill overlooking mountains and sea A few minutes Tram the heart of 
colorful Santa Barbara three and a half hours from Lot A ngeles 
Ten mtnutes to the beach and guests have the pnvdege of the sporty 
bnks of La Cumbrc Country Club, a few minutes away Cuune of 
distinction and superlative service 

Every outdoor sport nd tiding Polo, Golf, Surf Bathing. Yachting, Fish¬ 
ing, hundreds of miles of horseback trails Great motor roads into the 


SAMARKAND is in the Persun style of architecture, and ■ the real¬ 
ization of an artist's paradise Every room and tune a masterpiece of 
the craftsman's sMI An hospitality redolent wtth the perfume of 
flowers and soft ocean breezes 

Cool tn summer, warm in fall, delightful n winter, glorious n spmg. 

Open the year round 

Pastel photo tint booklet and ^formation upon request Con si s te nt 
' a£€ * CHARLES UDELL HERVEY, Pnpriemr 


Nowadays in San Dk#o. «'» THE MARYLAND 


Electrical Notes 

Summaries and Excerpts from Current Periodicals 


North ea st e rn Bathray, is caDsd the “Blytog 
Sootsman.” It 1 will bant a load at 400 Sees j 

■trie Ha- 

___ _ w _tank ‘ 

well below and electrode _ 

above. Water is fed Into tbs bot well tad 
converted into (team in the upper 
by the passage of current through tl 
The purpose is to tarnish steam I 


.. m 

inimical, each a 


regular beating ie not e 


Bare Alaminuw Clacton. — While 
aluminum has been employed tor some time 
back in high voltage transmission line work, 
— — ns a material for heavy current bus 

-for other bare station conductor* ia 

■mil to be established Recent experiences 
In England " 


copper with a considerable saving. In addi¬ 
tion, the weight to be supported by the in¬ 
sulator* would be halved by such « substitu¬ 
tion, and other advantage* are gained in the 
matter of more reedy Installation and better 

Right-Hour Recharging at Storage 
Batteries la the main feature of a motor- 
generator recharging unit recently placed on 
the market for the use of battery recharging 
stations. The new unit charges batteries 
»1th current haring voltage that hormonf 
mth voltage of battery It handle* * 
battery as an Individual unit and wilt 
damage a battery by excess flow of cum 
It recharge* a battery In ono fourth 
time required by other methods It i 
not overcharge a battery, or c 

gassing There Is no waste _ 

this system of eharging, for die battery take* 
It* tall charge *ud then “float." 1 1 


Power.—Not many years have ,_ 

since the largest power plant in this country 
the Interboro plant in New York reure 
sen ted the last word In power plant design, 
with It* eight enormous engine-driven units 
of 7S00-blow*tt maximum capacity each. 
Stations today are designed for live or six 
times that capacity Their first cost, con¬ 
tinue* The Bloetrie Journal, ha* been re¬ 
duced Inherently from one-third to one-half, 
their eflhneney ha* been improved aomt 
40 per cent A pound of eoal yield* to the 
electric light user over five time* the illumi¬ 
nation that it did 20 year* ago Turbine* I 
like those installed in the Hell date power 


jtovslop < 


a kilowatt-boar i 


_ l a 800,000-Id low* tt plant of 
something like 000,000 too* of ooal a year. 

In Making an Electric WaU in com¬ 
mercial ess* Iron, says The JSa atooer, the 
surfaces which are to be Jollied-- 


i gee* late 
Second, m 


ot iron containing carbon 

_- - and the combined states, are 

melted, several things happen. First, all the 
' — into solution in the molten 

-of the carbon, adiooB, 

__ read eat by the heat, 

while the sulfur sad pho ap hoibn* ere pram 
tirally unafeetad. The tondeaey, ther efore 
is to produce a oast iron ta tbs weld that 
will be white when eold owing to its tow 
content of riUoon and neibon. Third, toe 
surface of too molten metal ividtoii, making 
■ slag, which partly prrtont* farther oxida¬ 
tion. Ae soon as th* welding beat b re¬ 
moved. to* malted Iran hardens ten «detty, 
gMn* op it* beat to to* neighboring «oM 


.eld, th* ban-- —, _ 

that mwh ot toe oaiben remain* la_—, 

If toe cooling b radten, Ot rear**. if toe 


jftg ofjtha ta gd a 
may be a 


nblto metal in toe 
I due to to* taot 
(Mnalad hs eontba 

ISIS 


A New Etoctrb C_ _ 

appeared In Europe b eenetltn to d bynlataa 
ot rib bons ot a special ^eaHty MtafltoM. 

armature* are degeattod hr a oh* c oi t al nroe- 
sre lb ea jton e mp loyed emu stand 4&090 


doetlve oapadty at four. The dtabe t rto 
loose* are very tow, ot to* order ot one per 
eent at B0 cyda*. The losses at toe edges 
are reduced to a very tow value by ear- 
rounding the armature edges by an ex¬ 
tremely thin, high resistant, border of al¬ 
loy. In the ease ot a battery tor power- 
footer improvement, the edge leases are re¬ 
duced to 01 - 


dosed by matalUo caps, ao 0 
Duraner of cylinders can be connected in 
aeries by simply S u pe ri mposing than. Ap¬ 
plications of th* new condenser are consid¬ 
ered. The claim b made that when it to 


rriUU**apparetua to be" obtained. It 1* also 
remarked that, owing to tba perfect adbar- 
eooe of the arenatnrae to the dielectric, very 
silent working is obtained by th* ns* of this 
condenser in radiotelepbony. 

Matting Brae* by EUctrldty_Th# 

theoretical advantage* gained by melting 
brass in electrical foraaoae have bean sum¬ 
marised aa follows - (1) Malting may taka 
place in a neutral or reducing atmosphere, 
thus minimising laaa of metal by oxidation 
to* quality of toe I 


___(2) Metal 

of crucible quality may be obtained without 
the use of cruet bias. (3) Molting may take 
plan In a tightly dowel chamber, or at 
least in on* free from toe « ' 


thus kernes of volatile metals, such as mine 
and lsad, may be reduced. Oootamination 
by sulfur from fuel is avoidod. (4) In 
some type* of electric fnrnaoes toe tempera¬ 
ture may be more readily controlled than iu 
fuel-fired furnaces. (B) In some type* of 
furnace* toe molten metal Is thoroughly 


or storage of tad, such a* coke, coal ol . 
and no aabea hare to bo removed The a 
be accurately predicted o 


_(8) The shore m. ____ „ 

obtained in furnace* of larger oapadty than 
can be used satisfactorily in tbs fuel-fired 
crucible typos, with resulting greater uni¬ 
formity of product, lower labor cost, and 


Ma gnetic Separators to Recover Un- 
bunt FmI fra* Al b as. T h* German 
firm of Fried Krapp hare devised a magnetic 
separator for to* purpose of recovering eoka 
and unburnt ooal freon aabea, aeeordtog to 
Bsybaariag- Practically all code contain 
*— to to* form of pyritos, wh' ' ‘- 


burning 

* urn 


of to* 


of the iron passes away Will_I ___ 

metal exists there in a very numb moke con¬ 
centrated tor m toss in to* eitgtoal coaL 
) feet* are total advantage ot to eftoet 
spare tio*. Th* machine employed eoa- 
—mmUally of a magnetic dram aver 
i tot foresee return it passed. The 

- -“or, The asbre to be treated era <to* 

by^ hoA ^ diirretor^to^ a ^vi tartliig 

store- Barit stot to peered separately on to 
to* ebematataM* of to* dew*. The dags 
itotatog toon ere tad maanetfeaRy todto 
-tamffir a pertton o(dnStadm, and 

* drep> ot into small w qg eoa or attar 
op t taa * as th* sonant stating dm por- 

* Of to# dram wUto half tVm is eate- 
ttoaOy bantam Tim atrnl udoek* wfctoh 

* **** 
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Tli* New Tuska 
Popular No. 225 
Regenerative Receiving 
Set, 173 without tubas, 
batteries, or loud speaker 
Licensed under Armstrong 
Patent No 1,113,149 
Special circular 20-A 
sent on request 


like a good old reliable friend 


Y OU turn to your Tuska radio set with 
perfect faith that it is always ready to 
be called upon. There is no fussing or coax¬ 
ing—no apologies for its shortcomings. 
Year after year you can count upon this 
reliability of performance. New models will 
come, as in pianos and fine motor cars. But 
few will discard the old and buy the new for 
the sake of minor refinements. The Tuska 
set represents the highest point in radio 
development to-day; you can buy it for the 
future with confidence. 

The Tuska is the ideal set for busy people 
who want the thrills of radio without the 
tinkering. It is simple to operate. You turn 
two dials, listen, and select the exact pro¬ 
gram you want from the dozens which fill 
die air. Nothing is forced upon you by the 

THE C. D. TUSKA 


limitations of your set—every broadcasting 
station within hundreds of miles is within 
the call of your Tuska. A letter from Prince 
Albert, Saskatchewan, Canada, says, “We 
have tuned in clearly over 100 stations and 
most of them are more than 1000 miles 
away” 

Tuska seta are built under the personal 
direction of C. D. Tuska, a nationally known 
radio pioneer and builder of fine apparatus. 
For a dozen years Mr. Tuska has been keenly 
critical of all radio parts and sets bearing his 
name As a result, the Tuska seal is recog¬ 
nized as a guarantee of the most thorough 
New England craftsmanship—and there is 
no better. 

We will gladly send you the name of a 
near-by dealer who can show you the Tuska. 

X)., Hartford, Conn. 


Pint to hoar acroto tho $oa 
A Tasks Receiving Sst wss thd first to re- 
cslvs foreign smstwr tra n s-A t lan tis cods 
4rtg tbs fa rtsmtfam sl tests. 




Ttuka dittemeo racordi 

Daring 12 years that Tusks Radio Apparatus 
has ba«n in naa, ws have accumulated records 
of long distant* radio recaption that have 
never been surpassed. 


RADIO 
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Miscellaneous Notes 

Odd and Interesting Item from All Sorts of Sources 
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The Earning Power of 
Better fighting 



The merchant knows it, the tenant knows it. They 
have seen the results in increased sales and increased 
efficiency. 

But many readers of Scientific American who erect 
and lease office buildings and stores may not have 
realized that better lighting results in more profitable 
use of floor space, better tenants, larger rentals and fewer 
vacancies. 

The Westinghouse Illuminating Engineering Bureau 
can give interesting evidence on this point. You can reach 
them promptly through any Westinghouse District Office. 

WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 
_Ojic*. in oil Principal CUU» . fUpr^nmti^ E«tryu*cr« _ 
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A Digest of Everything of General Interest Appearing in 
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Saving 60 % in box weight 
without sacrificing strength 

The H. Mueller Manufacturing Company for years used 
excellent wooden boxes, strong, well-made, steel banded— 
but expensive and heavy 

After General Box Engineers had analyzed their shipping 
requirements the Pioneer Wirebound Box, weighing but 
40% aa much aa the old box, was recommended, tested 
out and adopted. 

The carrying strength of the Pioneer and the old box 
were equal—and both were protected against theft. The 
actual savings were 

(1) Lower cost per box; (2) Lower transportation 
charges; (3) Lower assembling coat, (4) Lower pack¬ 
ing and closing costs. 

In addition, the H Mueller Manufacturing Company pro¬ 
vided their customers with a container that could be 
opened in a few seconds without damaging the box and 
could be unpacked quickly and re-used 

In this instance the total savings made possible by this > 
new container were very much worthwhile It is a fair 
example of what might be done for you 

Our box engineers will be glad to study your require¬ 
ments and offer suggestions. If you cannot use Pioneer 
Boxes or Crates they may be able to help you with other 
ideas. We make all kinds of wooden shipping containers. 

Through our sixteen factories we can give you close at 
hand service A bulletin on boxing and crating-“General 
Box Service”—will be sent free upon your request 


GENERAL BOX COMPANY 

40 West Illinois Street - - Chicago, Illinois 

FACTORIES 

BcotahU. Dm*,Hkk. nhao.Ma. N«w Oifaiai. U. 
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“A SaaB Private Laboratory” 

(Continued from page t01 ) 
it thia instrument if not an or*«n In the 
Jinarjr team. It if aa alsetro-magiMtie de¬ 
vice In which the hammer blowa are delivered 
by electro-mainetioallr-operated hammers, 
while the anatainad notea are earned bjp the 
free vibration of the tame strings actuated 
by electro-majneta through which flow alter- 


MENUS 

I V PENCILS 

Y OU cannot possibly realise 
how rapid and fnctxonleaa a 
pencil can glide over paper until 
you nee a VENUS. 

For drafting, sketching and writing, 
they are the World's accepted etand- 
ard of quality 

17 Degrees at Black-3 Copying 


required. Bheoetata enable the player to 
the fin cat kind of control of the vol- 
In truth, bore la an instrument which 
permits of beautiful blending of notes not 
only because of the purity and the ' " ' 
handling, but alan because of the 
control feature which permits of placing 
strings, chimes and other aound-produc 
members in various parts of the building 
Above the auditorium wing there la a me- 
whlch are placed the strings 

- - _j idohIc coming down to the 

auditorium with the added charm of dis¬ 
tance A glance in the tower dladoees bat 
battery of strings, chimes, and so 
. >w upon row of elnctro-magneta 

| which snap away like ao many small flre¬ 
nt the keys and stops 


VENUS. 

THIN LEADS 



r way aside free 
with the vast subject of sou 

_- - ire receiving attention,_ 

of which have already produced promising 
" Col Knbyan, In his modest sort of 
Is us that his Investigators have 
ot certain facta which even the 
larger colleges and universities, with all 
■ ■ lent have failed to find. He 

Instance of a young Indy who 
■shlerable re searc h work In his 
laboratories, the results being published by 


Starting a Company? 





During the war, Ulverbank 

beehive of activity—It is that _.. 

say It was a super-beehive. Experiments 
wore conducted aluug many different 111 
Special buildings were erected for (nets ... 
[high explosives nnd other military problems, 
the structures bciug today in practically the 
same slinpe aa they were left when onr na 
tinoal thoughts switched from scientific kill 
ing to better Hring 

Then there are animals of all kinds. There 
are bears In a sturdy eagn, monkeys In an¬ 
other There are animals and still more 


for tests with animals li 
tan subjects, and even it 
side with human subjects In others. 

Biverhank Laboratories —a vast and re¬ 
markable institution I The more une at 
Its extent and activities, the more ol_ 
puasled aa to Its exact meaning. After 
spending the better part of the day going 
"irough one building after another. wltneas- 
■g various teats anil glancing through nan 
ftcr ream at reports on previous activities; 
_ )lng through the Colonel's private museum 
which contains showcase after showcase with 
everything from a Japanese suit of armor 
to a ferocious swordfish. passing hy the 
gymnasium where the human machinery of 
the laboratory la occasionally tuned op, 
visiting the “Parlor da Junk” whore various 
pieces of furnltnra and scientific equipment, 
which have served their purpose and are no 
longer required, are rebuilt and reflulahed 
by eldlled workmen, and then sold to the 
'" ?, generally the farmers about Rlver- 
tha funds going toward the malnte- 
I of the institution, visiting the pictur- 

___windmill in which the various cereals 

of the colony are (round between huge 


___ had become quite familiar 

with the Rlverhonk Laboratories. We ex- 
.on to the Colonel, which 


__ ___ that it 

would require at least a week to dig down 
Into every llttlo corner of Biverhank and 
obtain a real general impression of 
of thia institution. 

And to make good his statement, the 
Colonel, after supper in his beautiful home 
serosa the way from a group^ Isboritory 

course of our travels 


Biverhank. There was much myritry con¬ 
nected with thia laboratory Tha staff in 


arioit* o 
To deepe 


la small booth with dnS Usck o 



“Not yet at 

destination” 

S UPPOSE your shipment is damaged enroute ? 

Your customer is dissatisfied. Your goods 
are partially ruined or destroyed. Time is lost. 
Money is lost 

A Transportation Policy with the Insurance Com¬ 
pany of North America will insure your goods 
against the risks and penis of transportation from 
warehouse to warehouse. It will insure your ship¬ 
ments continuously, not only on railroads but on 
trucks, freight platforms and femes, to the moment 
of actual delivery. 

American industry and commerce have been pro- 
tccted by Insurance Company of North Ainenca 
policies for 181 years. Over a century-and-a- 
quarter record of paid obligations is behind every 
North America transportation policy. 

AJt e fM> Amt ri ct egsnf sr writ* to D tpar tmml 15 

Insurance Company of 
North America 

Third and Walnut Streets 
Philadelphia 

“The Oldest American Fire and Marine Insurance Company” 
Founded 1793 
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“JUST A THOUGHT”- NOT A PATENT 

You are interested in other people’s ideal—tint 
b why you read this magazine 
One of America's great Industries is i n tere s ted in 
YOUR ideas—that is why we buy this space. 

You have heard of "Pressed Metal". It refen 
to any useful article that can be made by stamping 
from sheets of steel, brass, aluminum, copper or any 
practical metal, instead of by castings or other 
methods. 

Pressed Metal b one of the greatest blessings 
that American mechanical genius has given die 
world. Its range of USEFULNESS, ECONOMY 
and CONVENIENCE to everybody is so great that, 
with a pres e nt volume of about $20,000,000.00 a 
year, it has barely begun to meet its possibilities. 

The Pressed Metal industry includes many of the 
largest high-class manufacturing concerns in the 
United States, and through the Pressed Metal T E.C., 
welcomes the co-operation of every bright mechan¬ 
ical mind in the country, on a cash basis. 

SELL US A PRACTICAL IDEA 

of some new and useful IVA Y to utilize Pressed Metal 
tn place of other materials. The undersigned will 
promptly pay cash for every acceptable suggestion 
approved by our Engineering Advisory Board. Free 
book gives you the fads. 

DO NOT SEND US PATENTS OR MODELS. JUST 
Write for the From Pressed Metal Booklet 

thought* by other*. WRITE TODAY (A post card will toTbiit pi mm 
make ft saally UgibU so h on b» pr o p a r l y fllad and ackpowladfad.) Addnaa 

PRESSED METAL COUNCIL 

27 Quincy Street, Suite 1704, Chicago 


Sprayed Rabber 

(CoatOuMd from papa flfif) 
revolution* par mlauta. It oeaupta* i 


Beaching tha eta tar of tha w hiatal dtok I 
tha robber milk to iaetaatly tehee op sad " 
whirled toon it in e cydooe et minutely . 
atomised drupe. Staea they tall coatloooaaiy 
thay fora an umbrella air pad data, a 
maelitram of apray nhaagiag quickly to rob¬ 
ber in tha lttteoa* heat of a draft of air 
basted to BOO degrees Fahrenheit la a brick 
furnace aitnatad on tha upper floor. Thto 
air it eoodoctad down into tb* drytag dum¬ 
ber by means of four largo furnaoe pipes. 
The bliaaard of apray rapidly drying into 
flake* of pur* rubber may be observed to 
comfort through a tiny glara window let into 
tha wall of the atroeture opposite tb* int 
aa one atanda on tha narrow platform that 
runs around the tower 

Tha great heat drtoa the minute drape of 
total apray *o quickly that no injury can 
coma to the robber from prolonged beating. 
Not only to the water of tha natural latex 
driven off bat tha liquid a m monia, which waa 
added in Sumatra, float* in gaaeoua form 
through a special port in the walls. Ita 
odor la readily detected arouad tha salt 
Before the drying latex has reached the floor 
of the chamber It to rubber 

The latex could be caught on the floor 
itself, bat that would ne c ea ei tata stopping 
tha process from time to time to permit ita 

twins ou a the aecnmalntad rubber moat be 
removed frequently and in email amounts. 
This to provided for by core ring the floor 
entirely with a number of narrow platfonna 
30 feet long by about 2 feet wide. Bach 
platform la moan tad on eastern. As a filled 
platform la withdrawn from one aide of the 
chamber an empty one to puahed into the 
other The removal to effected by a Una 
from a email winch hooked to the respective 
end. of the platform and palled, beginning 
with one end eo that the superincumbent 
rubber 1. parted along the (Hvtokm between 
two platform*. Aa tha costing of rublmr la 
continuous one would natnrally aa tie! pat. 
great trouble In doing this, but while atUl ( 
warm it cornea apart aa easily ai a couple 
of baking powder biscuits—and resemble* 

The platform onmaa out into the ehed 
covered with a blanket of dean rubber about 
live lnchea thick in the center where moat 
of the flakes fell and tapering off to an Inch 
at the ends. It madia like newly baked 
bread It fade like apoogeeake and if 
aqueeaed in tha Angara it fail, to return to 
Ita original form. Between tha little flakes 
nir 1* Imprisoned, giving the mass a whitish I 

or light cream ooior While - ‘‘ *- 1 

to break off a chunk of tin 
allowed to i . 


The Med fewor Dataller (hep 
wfoto 0*1 MmaWaM qpatata 
g rata* aratara. YirtdNkia.il. 
Wmft!r.a k. Watahhato 
M fee strata** wrtr tea* 
tad taarafc . ^btakrar aaaflag 
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GIMBEL BROTHERS 

^ MILWAUKEE 

Gimbel Brothers purchssedalmost $2,900,000retail 
m worth of Radio sett from the Radio Corporation 

of America 

i '££**** ¥ WESTINGHOUSE R.C. SETS 

/SSpk 1 Wwttaghouse R C Sat 

M ^ ,l "y 1 Pair £000 Ohm Pboaaa 

WV flMBR / 1 Pbooe P1u< 

. S W D RsSkxrou Tnbaa 

S No 6 Colombia Dry CaUa 

Kl 2 22H Volt *'B" BaUartta 

100 a. Aarui wi™ 

HHIH BTWTrB 3 Aortal Iomlaton 

Wiy 1 Lead la Tube 

gmrm i tirT i T"MUP MSB \W * Llahlalae A meter 

a am V ormu 1 Qrouod Wire Clamp 

—- 2S ft Ground Wire 

Coll Aaaembly Wire 



Volume! Clarity!! Delight!!! 

with Kellogg Shielded Type Transformers 


Correct audio m jg * frequency ampli¬ 
fication u impor tant in the satis¬ 
factory operation of loud speakers. 

Proper amphfica non (with KEL¬ 
LOGG trans formers) results 

in a clear repro duction with 

minimum distor tion and maxi¬ 
mum volume. Kellogg trans¬ 
formers are de signed to over¬ 
come any defects of existing types 

and to furnish the very best of 

amplification »*. *»*«•— 

They are built complete by the Kellogg Company, using 
magnet wire with the very best insulation, and of exactly 
the correct number of turns The metal case is heavily 
enameled in maroon with a Kellogg Bakelite connecting 
rack. The laminated cores of silicon steel are correctly 
proportioned and shaped for the most effective electrical 

The primary and secondary binding posts are accessibly 
placed at the top of the transformers, and clearly marked 
so that there need be no error in connection. Every 
Kellogg transformer is thoroughly tested before leaving our 
plant and we guarantee die purchaser a product of excep¬ 
tional efficiency. 


frequency ampli- 
tant in the satis- 
of loud speakers, 
non (with KEL- 
formers) results 
duction with 
tion and maxi- 
Kellogg trans- 
signed to over- 
of existing types 
the very best of 


UltOOO SWITCHBOARD B SUPPLY COMPART 

1066 W. Adams Street • Chicago, Illinois 
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| PATENTS 

TlEdMurb 
Copyrights 
Designs 


ft IWi’ Practice Before 
the Patent Office 


UMmJZ “ r u - ,ki * 

CITS i^lwwt. ». ri. ll b. jru J to hm Tal 
llSTwlt M^eptll 



MUNN St COMPANY 

M* 

S 


AwadSalMct 


i Rato 



200 Experienced 
Young Men Wanted] 

* -a*** 


30 to H y*an oi art*. ColU#a- 

squival**. Marti*** bm fa burins** far 

rn.r*-?' 0 ' zzzz o, - r * uii 

■■ fa* s*.-Efc* f,— *>» 

r.aia4M 


Jfonrtewi Cast 

frixtteii *tmt 

A* Rmlnho RetkUnttal Hold 
Afor+v tfm Difrdty aod Elf 
Dm of • Ptkato RodJtneo. 
Qfp#* the Mdrepohtee Chi 



.... Pansy obj* . _ 

1 that on*. Mr*. Lot askail her, with » 
of imp* tiro », bow she eouM tell win 
■fa* intad It before she knew wb*t h 
Pansy replied promptly anil in nnoaully 
good voice that *b* knew quite wen wbat it 
was, that It waa "The Tale of tlio B o w ," 
amt abe didn't want it and wouldn't have It . 
It wae laid arid* for Identification, when the 
ll*ht should be restored, being placed up- 

rlalit In Ur*. Lee* rh*tr behind rh* l*dv'* 


right In kin. Lee a chelr, behind the lady' 
bark. Presently, forgetting that it wa 
then* all* leaned back and cracked it At 
the red of the seance, thie broken record 
wae found to be the one that Pan ay had 
named If we admit the good faith of Mr*. 
Leo and the Impossibility of Mia B’e know 
ing by memory whet this record wns, we 
have here somethin* that cornea perilously 
dose to peering the bounds of telepathy and j 
falling in the field of pure divination 
From rime to time \ nriona of the sitter* 


that came to me were jnst about like tbo 
onag I bad felt in previous seances, and call 
tor nothing beyond the mere ehmnldlng 
That two voieee never appeared at ones 
I am quite certuln, also that no two objects 


time. It is my impraarinn that several tim 
wa had lights and volcea alninltnneonsly, b 
of thla I cannot ba abaolntely eerliilu. 
Several of the sitters at one time ar a 


tsriatle of the nance ruom. Once Sir Arthur 
and I got a powerful bleat of tl ' 
could be no mistaking its objective 
or (he fact that it came from the 
of Mias B. 

Toward the end we ha 

ample of table tilting _ _ _ 

nonnead it in advance, and called for all tbc 
hands to be placed in light contact, at the 
very edge of the table. My left was an 
exception. it remained well out on the table, 
with the medium's right beneath It Know¬ 
ing what waa coming. I purposely bore down 
aa gently a* possible and twice, tor my 
pnina, I had my haul pressed mor* firndy 
upon hers, by what I took to be her Irft 
Aside from this, her left was un 


NEW INTERNATIONAL 


eight motion. Presently it settled back to 


the clearing tor action, and 1 Judge 
fifty pounds at least I am perhaps 
strong ss the medium, being built along rue 
general arehltartural lines of a drink of 
water, but I could not come within forty 
miles of Juggling the table ae It 


around to free the rug—and 
besides, I don t believe that I>r Pyle has a 
conjurer a table in hie dining room. 

The grand dlrnax of the Bcrinnet seaneea, 
spirltlatically speaking, is the materialised 


finger of m 


of her materialisations turned out to be Mia 
B herself, out of her ant and lying over on 
the table. Had Mr Black known a little more 
about the subject, he might have pointed the 
eame finger of eeora, but from a different 
direction It la admitted by the medium and 


it of ber m 


are not always lndsptndeui 
leal form. The claim 1 
power la good sba gives off sufletant • 


complete figure: but that whan tbs power 
' less, aha can only produce enough of this 
butanes to be used *a a mask or ved, over 
__e foundation supplied by her own face. 
Her face is then thought of ss having been 
- -. . rnasabUnoa 


Now of ot 


is this oi 


that, If be has retained fats balance. Maybe 

It It l udi c rou s. But It wffl never be demon¬ 

strated to bo ludicrous by simply calling it 
■»- a reason tor its absurdity must bs pro- 

Uatfl tfais U done, Him B's mod 
bs sttaeksd by tbs men in- 
‘ her matsriaHsatiobt 

* ‘ ** **»? • 



What Is It Worth 
To You 

TO KNOW?. 


Many time* a day you face situ¬ 
ations that compel you to draw 
upon your reserve of knowledge 
It may be m the office or among 
business associates, it may be at 
the club or in a social gathering. 
It may be in any of the activities 
that make up every-day life 
What is it worth to you in influ¬ 
ence and leadership, in dollars 
and cents, to meet these demands 
without hesitation? What is it 
worth to you to be the man who 
knows and win the admiration 
of your friends, the respect and 
confidence of your associates? 
Your success and satisfaction in 

life rest so largely upon your reserve of 
knowledge that you must, in your own 
interests, have readily available such an 
infallible source of knowledge as THE 


ENCYCLOPAEDIA 



The powers summoned by Aladdin’s lamp were 
puny compared with the power of knowledge 
available here The magic carpet could not 
carry you to to many wonderful lands. The 
wisdom of Solomon encompassed but an insig¬ 
nificant part of the knowledge stored up here. 
For in the twenty-four volumes of this work, 
five hundred brilliant scholars have recorded 
all that the world has ever thought or done— 
all the knowledge gained since the beginning 
of time 


America’s Great Question-Answerer 


This is pre-eminently America’s reference work, edited by Americans for 
Americans, accepted as the standard authority in over Un thousand Amer¬ 
ican schools and libraries, in daily use in government departments and 
courts of law Surely a work from which yog can draw the mental power 
that wins success. 


Free To You 


An 80 -Page, Illustrated 
Book of Real Value 



The coupon will bring to you—without cost or 
obligation—an interesting 80-pagc book which 
tells the story of THE NEW INTERNA¬ 
TIONAL ENCYCLOPAEDIA, and how it enables you to draw instantly 
upon the world's great wealth of knowledge We will tend you also full 
information on the easy method by which you may powew this great work. 
Send the coupon today for your copy of the free book 


DODD, MEAD & COMPANY, PebUehere, NEW YORK 




IBwtrmUd book describing THK HEW 
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so regulated bjr carefully adjusted floats aa to | 
InalntalB a uniform depth aa ahallow aa ia 
era (latent with safaty 

The bolllag plane of an up-to-date plant is 
a substantial (tame building of three rooms, 
sxdosive of a shed for the storage of an 
ample supply of fuel. Tbs main room la 
used for the evaporation of the sap. A 
smaller room la for the concentration of the 
sjTttp Into the form of sugar, and the third 
Contains the storage tanka, which of late 
years are of heavy tin, though formerly wood 
was tits material exclusively need in their 
construction. The evaporator, of which there 
are many styles, cooelsta essentially of a 
battery of ahallow pans set upon a east Iron 
arch. In which a biasing lira ia constantly 
maintained. Several of the pans have cor¬ 
rugated bottoms, thus exposing a greater sur¬ 
face to the action of tho heat, and they are 
so arranged that tho sap flows in a continn 
ous conns from one into another, constantly 
becoming more concentrated, being held iu 
the last compartment until Its boiling point 
la approximately at 210 degrees. 

It la than drawn off and filtered through 
flannel doth* or felt strainers to remove tho 
mineral matter held in suspension in the sap. 
This consists chiefly of a compound of lime 
with malic add, technically, calcium malnte, 
but locally known as “sugar sand," and also 
as “niter " Until very recently this tins been 
Bonstdered as of no value, sud thousands of 
ions In tbs segregate have been thrown away 
fleceut investigations, however, indicate that 
malic add, a substance selling ground <10 a 
pound, may be extracted at a very uominul 
cost, and the stuff promisee to have oouaid 
arable oommerdal value iu the near future. 

But the filtered syrup la placed In a deeper 
pan, returned to the Are, and further cun 
centrated to the desired density If designed 
for maple syrup, It is standardised at n tern- 
perature of 210 decrees, making an allow 
aneo of one degree for every BOO feet of vari 
St Ion of altitude It Is then removed from 
the fire, again filtered, and poured Into tlie 
containers, which are then hermetically 
cloned At tho present time the gallon can, 
mode of tin and fitted with a wrew-oup. Is 
the container most in evidence If dcaignnd 
for a soft sugar, the syrup la onnrenlreted 
to a temperature of between 220 and 234 


ever, makes tbs air a conductor of electricity 
for a considerable distance around it And 
It is very likely that ws shall one day find 
a much cheaper means than this for render¬ 
ing ths air a conductor, so that towers built 
a considerable distance apart eon top large 
fields of atmospheric electricity 

There are still other promising methods 
of developing the sun's best. A pet dream 
of tee writer has been the conversion of 
sun's heat direct Into electrical current by 
the nse of tee thermal couple When a 
schoolboy, ho constructed an apparatus con 
•dating of a nnraber of thermal eon pies con 
neetod in series as that by burning a candle 
or even a match he was able to develop a 
small continuous current of abnnt a volt 
for experimental ptirixwes, Tim re ia nothing 
against applying the same principle to the i 
generation of tho sun's heat except the large 
Initial coat of plant Involved It Is not 
unlikely that this difficulty will anme time 
bo obviated. 

We need never fear exhaustion of fuel, for 
It will never come. We will slowly cense 
using it and begin using other snurrea of 
power aa economic considerations dictate 
But it will be a development *o gradual teat 
we will not be conscious of it It is bo 
ginning even today 

The Inventor and the Gay Gambler 

(Continued from page 1S1) 

‘"This machine can be played with a soft 
flannel shirt. It ia absolutely noiseless, no 
complicated parts and nothing to get oat of 
order It le tee only machine on which 
there are no strings or robber bands. We 
make this machino to operate with either a 
knee-spread or a straight leg movement, u« 
preferred ” etc 

The central mechanical contrivance of nil 
these affairs la a fine folding and extending 
device of Homo kind, varying greatly accord 
log to tho make of the hnldnnt Some of 
these extending devices are like the folding 
steel laay tongs used on telephones al office 
■leaks. Others work on thv pneumatic prin 
cl pie, the arm being extended down hy a 
pressure of air What hasn't been devised 
today will bo in the market tomorrow The 
variety never Is exhausted The inventor 




•ampete with com or beet sugar for general 
pUTpoaaa. Bat as an auxiliary to supply tee 
table with a most detletoua syrup, and else 
for Use SS a confection, it ia playing its part 
to the limit in conserving other forme of 

Oar Ki m i of Energy 

(ConttnuU from page let) 

stores oTtSeetricol euergy which are cob- 
tlxpoueiy being remitters ted by solar rodls- 
des, wiote sod other influences. No doubt 
the day wifi rose when great towers will 
be erected for tapping this vast supply Tbs 
telef ffiffieulty to the way bow is that ths 
ettetophece, evea when dump, U so poor a 
OWdaetot teat a steflfo tower ean tap only 


lereonally sbont Cuba, but what re¬ 
ports have come my way are not reassuring 

The roulette wheel came Into America 
about thirty five years ago. Since that time 
Inventors have constantly improved on the 
methods used for Its corruption One early 
and obvious contrivance was a little median 
Ism which applied a brake, first to tee rim 
and later to tee axle of tee wheel The 
wheel was allowed to run until it had almost 
lost its momentum. Then the croupier or 
an assistant leaned against a lever which 
applied a brake just after the heavily played 
numbers had paeeed tea bell. The wheel 
cams to a atop and the ball naturetly fell 
lute tbs pocket corresponding to a tahle- 
number which was being played lightly or 
not at all. 

Next earns tee knockoff or mule's ear, a 
■mall aiiver, neatly cut out of ths track in 
which the ben revolves about the numbered 
[Wheel, white is rotating in the opposite 
direction and so affixed to a button teat it 


Wheels that 
Save Time 

Time it the moat easen- 
tial factor m transportation 
Unnecessary delay is in¬ 
compatible with modern 
demands. 

Truck manufacturers are 
constantly seeking improve¬ 
ments in truck equipment 
that will still further com¬ 
bat unnecessary delays 
Dayton Steel Wheels 
save time Any part of the 
wheel can be reached with 
the hands. AH nm clamps 
and tire valves can be easily 
removed Tires can be 
changed or inflated quickly; 
grease cups filled, chains put 
on, all without loss of time 
Cast in onc-ptcce of elec¬ 
tric furnace steel, they com¬ 
bine greatest strength with 
least weight, are not dis¬ 
torted by tun or rain, are 
light and graceful in ap- 

Quality nmi frtc* km» tmducad 

AiusMafrs 

may kaaa them *y tpect/yimg thorns. 


bayton 

_ Steel THICK Wheel* 


Cues to Up-Curves in Production 

If machines had the power of self-improvement, they 
wouldn't need counters. But improvement must come 
from someone watching the production-rate; from 
inventor or operator who follows up each clue to 
better results. Gains are recorded and sound devel¬ 
opments indicated, on the dial of your 
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Name Your Purpose 
—We’ll Do the Rest! 

I F you have a special motor dependability, you II find that 
problem to solve, let us these sturdy motors possess 
know about it Just till us a known merchandising value 
how the motor is to hi used— that will prove of real assistance 
we'll do the rest! in marketing your product 

DUMORL motors, ranging We invite your inquiries—«o- 
from 1/40 to 1/4 h p, will licit difficult.. har J - 


can be poshed out at the right moment to 
trip the boll and eauae it to fall into a 
pockut In that quarter of the wheel where 
no heavy beta lie. This was soon afterward 
improved by changing tbe mule's ear to a 
fine needle, which Jumped out lu the same 
way when the croupier ehoee to atop the 
bull and cause it to fall where no big looms 
impended 

Another Inventor soon devised a wheel for 
tbosu ronletto devotees who like to pley rod 
and black at even money In this maefaine 
the partitions between the alternate red and 
black pockets of tbe wheel ware raised and 
depressed in turn The croupier, if he saw 
that red was being heavily played, took the 
ball and spun It to tbs right with his left 
hand Almost invariably the ball fell into 
a black pocket If tbe big beta lay on tbe 
bluck, ho spun it to the left with the rigbt 
hand The raised and lowered partitions 
did the rest—the bell fell red It wee a 
good trick uuleea someone discovered that 
the bull waa not always being spun in the 
same direction. 

goon came a more brilliant adapter than 
all these, with a ronlette wheel made up of 
two pieces, an Inner aanoer and an outer 
movable rim bnt so cleverly fitted together 
that no eye could illeeovor tlw joining What 
happened ? If 1 played a atari nt chips on 
18 and tho ball actually fell Into that socket, 
the croupier Instantly touched a lever and 
tlie Inner aaueer moved over ooo space, leav¬ 
ing the ball reposing in 81 or 8, the neigh¬ 
bors of 18 on the wheal This beautiful 
had ita day and 


Is held up-against this partition It e*a 
now bt turn ad into tbe pocket at the left or 
the right by a slight twist of tha hd in lift¬ 
ing. Tbs croupier naturally turn* the Hd 
in such manner that the ball falls into the 
numbered pocket that proAto the pigren 
little or not at all. 

Tbe gambler-inventor is still at it. TVs 
is what he has done to date. Tndomnr'k 
marvels may be more deeply desolating. 
Moral Baraum wag right. 

Doing Away with Dots and D—h— 

(Con towed /Teas page 1S3) 
on an antenna current varying from aero to 
hundreds of amperes. Thereby, to employ 
a picturesque phrase of the Signal Corps, 
the etbor of spues is bombarded with a 
mass of frequencies never twice alike in the 
same letter*’ 

A gain of more than 100 par cent in tha 
aimed of the transmission of telegraphic sig¬ 
nals is claimed in behalf of the sending of 
the Morse alphabet or code by the radical 
method outlined In fact, toe outstanding 
advantage of revision of the International 
Morse alphabet appears to be ita accomplish¬ 
ment of facilitating a dispatch of a maxi¬ 
mum volume of telegraphlo traffic with the 
use nt a minimum number of signals. The 
Signal Corpg hag sketched a graph indies ting 
the relative speeds of the Intpaetlonal «w 
Mores alphabet, the Morse alphaWkaml the 
newly proposed system of transmission Thl / 
exhibit, while showing an lneranss of ISO 
per cent by the use of the latter method. 
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The busiest men know that loose leaf ring books can carry a good 
part of the burden of keeping track of things ” And because of the 
constant use their ring books get, these men want a device that 
will not break down under the strain of hard wear 
Now, for the first tune, they can have a ring book that invariably 
wears well. Qreenback, the Perfected Loose Leaf Ring Book, is 
made so that it will stand up under the hardest strains 
Steel carries the load. Here the cover isn’t simply stitched or 
pasted to the metal part as in other ring books It is earned be¬ 
tween two steel backbones, two strong steel plates, riveted to each 
other. Where wear hits the hardest, there's steel to meet the strain 

You’ll know it when you see it 
So that you may recognize this perfected construction when buying 
ring books, we make the back green—a beautiful, distinctive shade 
that you'll recognize at a glance Look for it at your stationer’s 
and msut on 

Deluxe, f f 

Greenback 
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Timken Responsibility 


In transmissions, ancf on jack-shafts, and on differ¬ 
entials, and in rear wheels, ancf in front wheels, and 
in steering pivots, and in the power take-off of 
tractors— 

On cylinder shafts, and on blower shafts, and other 
vital points of threshing machines 
fg And on ensilage cutter bars— 

And on disc plow spindles— 

K*" f AND in an ever-increasing number of locations iru, 
almost every type of agricultural implement, Timkemj 
jjj^l^Tapered Roller Bearings are used. 

With Timkens thus employed universally—in farm 
machinery, and in motorcars, and in motor trucks, 
and in other mechanism, Timken responsibility 
^ becomes correspondingly great. 

This duty Timken fulfills with hundreds of author 
lzed distributors everywhere, and 32 direct branches 
The Timken Roller Bearing Co 

-sCANTON. OHIO 
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THE MEASURE OF 
LINCOLN WORTH 

That spontaneous enthusiasm with which 
even seasoned motorists tell of their first 
ride in a Lincoln is not the true measure 
of the worth of this splendid car. 

Rather that measure must be read years 
hence. Only as you learn through how 
many seasons and with what tireless 
persistence this car continues to perform 
in the brilliant manner that inspired your 
first delight is its true value revealed. 

It is understood throughout this entire 
organization that the Lincoln must be 
built not only instantly to prove its worth 
but conclusively to confirm that proof 
anew year after year. 

We have definitely pledged our every 
resource to increasing its ability to justify 
the enthusiasm your first experience with 
it aroused. 

LINCOLN MOTOR COMPANY 

DIVISION or POtLD MOTOft COMPANY DfiTPOIT MICHIGAN 
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Ball Bearings Prevent Vibration 

On 150,000-lb. Dynamic Balancing Machine 


U NLESS massive, high-speed machi¬ 
nery is in dynamic balance serious 
vibration occurs and causes quick de¬ 
struction of the machine elements. 

In order to make accurate corrections 
for lack of dynamic balance, it is essen¬ 
tial that the testing machines themselves 
contain no parts which produce vibra¬ 
tions. Of these parts, the bearings arc 
most important for motion tends to cause 
wear which in turn means vibration. 
Because of their non-wearing qualities 


and consequent freedom from vibration 
and sticking and binding, Skayef self align 
ing ball bearing have made possible ma- 
chlnea of this type used for balancingma- 
chine elements up to 150,000 lbs in weight 

The use of ball bearings for the delicate 
dynamic balancing of heavy rotating parts 
is indicative of the freedom from wear and 
vibration that accompanies their use on 
the common machines of industry, trans¬ 
portation and science where they also 
effect substantial power savings 


THE SKAYEF BALL BEARING COMPANY 

Supervised by flICF INDUSTRIES, Inc., 16S Broadway, New York Cky 



Tkt Hit hut Extrusion 
of tho Boarint PrincipU 
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With the Editors 


of tha things which we have 
\Jr learned to look for In Monday morn¬ 
ing's news sheet la the catalog of the 
motor fatalities of the week-end And the 
one fact which we cannot escape as we 
rend over this long roll, Is that n majority 
of the wrecks were caused by bad driving 
or bad equipment. Sometimes the guilty 
party suffer*, sometimes the victim la the 
Innocent tqrstnMer who was blinded by 
another’s headlights, struck when an 
other's brakes failed to bold, or crowded 
off the Nad fay another's hoggish tactics. 
Ilut whatever the circumstance* and who¬ 
ever the sufferer, the accident that Is truly 
an “act of God” In the sense that It was 
not to he anticipated and avoided, la rare. 


In their car* of a car la no larger than It 
has always bees—we suspect that It la 
even less. But In aggregate number*, the 
spread of the automobile cause* Ibis class 
to he ever Increasing—faster than they 
kill themselves off, unfortunately, and as 
the congestion of our road* grows ever 
greater, the probability la constantly 
larger that a car which gets away from Its 
driver will And another fellow to sumxli up. 
rpHB condition must be faced, and tbe 
I remedy sought Traditionally, the 
American Is prone to adjust hla troubles 
by paaslng a flock of new laws, so It Is not 
to be anticipated that we shall come 
through the present crisis without the 
usual flood of suggested new legislation— 
some of It doubtless well considered, hot 
moat of it half-baked or even rawer than 
that But whether the cure lies In new 
enactments. In different administration of 
those we have, or In aorae other direc¬ 
tion quite unconnected with the law. It 
must be found. 


are going to seek out the opinions of n 
quantity of people who are In isadtlnns 
where they must necessarily have formed 
opinions. We shall draw upon all avail¬ 
able sources for viewpoints and for facta. 
The result will he presented on these 
pages. Whether It will take the form of 
Interviews, of contributed articles, or of 
editorial compilations of nuineruua opln 
lone upon given phases of tbe subject, we 
cannot at the moment say We have sent 
out "questionnaires" cm similarly t Intelj 
topics before, and perhaps we shall do so 
again. In any event, however wo handle 
It, this contribution to the clurlflcatloo 
of the automobile problem will bo one of 
the features of our coming Issues. 
rpHBRR is a legend, among printers. 

1 haring to do with the retting of type 
for a new edition of tbe Bible. The pub- 
lliher planned to make this volume me¬ 
chanically perfect, free from every last 
ty pographical error Proof was read by 
■lx different people. Then a reward was 
offer* an employes for any surviving 
misprint turned Up—Orat a shilling, later 
actually a puuntk And, after alt this, the 
volume wag printed with a ttoten blunders 
of composition —which were promptly 
caned to the editor's attention hr readers. 


UN sarcastic, some contemptuous, some In 
■ear* Of a Job, some abusive—and some, 
of count, animated entirely by tbe rineere 
derive to fa* of help. Publisher end author 
and editor ar* always llsd to have tbe 
typographical etroe brought to tbrir attuu- 
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tlun They would be better pleased If tbe 
iiteruge reader were sufficiently aware of 
the nature of the care lo realise that a 
Hinull residuum of such imir 1* unuvold 
able, but lluit I* prolmhly too much to ask 

I N our own caw, the ordinary hasardB 
of human fnlllblllty iin further com¬ 
plicated The Until reading given our aril 
ilea in this olllce Ih ordinarily by the 
luemlier of the ivtnlT who mtimlly wrote 
or edited the thing in tlH tint place 
Inder there condition*, It la even easier 
limn iihiiiiI to *llp imst a wrong letter or 
a wrung word. One know* what one wrote, 
and In *plte of everything one* eye will 
lie guided by this knowledge and read the 
text a* It ought to be rather than a* It 1*. 
Thu* It I* tliut wo make I’roforeor ltusrell 
give the Klnstcln deflection of light *« 1 711 
inihes nnd 1 711 mlnuUa, In the same urtl 
lie, Innleiid of 1 T5 seconds, thus it Is 
(but we do most of the ottu r things that 
look no foolish In blutk und white 

T ill 1 - psyihlt Investigation goes on 
n|Mice, and will have It* due share of 
oar H|ui,*e Tor muny liumlliM lo come After 
a lull following the anfavorabh HlttlngH 
of May, we luive on our bund* Heverul 
fartlur mediums, with whom sittings ap¬ 
parently will lie In Id la time for publica¬ 
tion of the result* In one of tbe two re- 
umlnlng hwiu* of the yiur In the menn 
time, Mr Bird* book I* nmv plowing 
through the prion, nnd there will shortly 
be uvulhible this ninth more complete 
account of Ills Informal e*|« Hence* ttmn 
then* him lieen siiuce for In our columns 
From the beginning of III* Funi|ieiin trip 
Ibis volume bad hen In mind and he 
accordingly sent home, for atwtraithm for 
the [iu|*r and tiling agalnsl bis return, 
the most ditulleil uccounts of all bis sit 
ling*. Though III* article* In the Stncs 
tikh Amksicab Imvc liven most Interest¬ 
ing It Is quite obvious that lie could not 
Its re give all details On the two Sloan 
aunces, for Inutiinre dew-rilied In soini 
IilOO word* In our May Iksui In bud writ 
ten over 11000 Those who feel that they 
are Interna cd In I be Niibjecl need not 
then fore refrain from rending Mr Birds 
iMHik through fear that il will fi*i largely 
iliilitlcule wlmt they liuve alrendy read In 
mimtli to-inontli Installment*. 

A MONG ol Im r inicn-xtlng subjects ached 
Uled for early treatment 1* the way 
the wall r department of a big city wages 
constant wurfun ugulmil Die billion* of 
billion* of mlcriiseoph foes In the precious 
Huld the development of high explosives 
tlmt will not frvexe, and that do hot 
tin refore huve to be thawed out, with the 
I* rll that aeivaopanle* tbl* oik ration, the 
usi. of compressed air In ndilget wind tun¬ 
nel* to get practically all tbe results that 
could be attained with a giant tunnel, 
H remarkable newr speed-changing gear 
that works through Hn idl pump, without 
iiiiv meshing wheel* the scientific study 
tlmt bus been made hy the Federal Gov¬ 
ernment of tlie |mrt that distribution costs 
play In our economic system ns ciotrasted 
with actual costs of production Mr 
Klemln’s admirable rfsumfi of uriutlon 
progress will be continued, the second In¬ 
stallment haring to do mainly wllli gliders 
and the correlated low power planes. A 
remarkable salvage undertaking upon an 
English cathedral which was crumbling 
with age will be described, and It will be 
told how hypodermic Injections of cenereto 
In the old walls saved the structure Ant) 
so on—only tliere Ire’t any more space to 
tell yon about our coming features. 







"Up there is where we 
cut production costs' 


Suspended from the ceiling in your factory 
may be a thief that is responsible m part for 
the red ink figures on your monthly balance 
sheet. 

Look up and see for yourself what kind of 
material has been put into your road-bed-of- 
power That road-bed has a tremendous bearing 
on power costs. 

Dod«* nock products csn bs p arch S i id in load 


Dodge transmitting machinery insures b a l a nced 
power; balanced power means leas friction; less 
friction means lower costs. Lower costs mean 
increased profits. 

Thousands of factories in which Dodge power 
transmitting units have been adopted as standard 
are proving Dodge economy on the monthly 
balance sheet 


DODGE MANUFACTURING CORPORATION 

Gtntral Qficts. Mishawaka, lad. Work*. Mishawaka, IncL, and Oneida. N. Y. 
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Om way In which traffic could bo unde to flow smoothly through oar coagMted cities. The suggestion U wade with particular reference to New York, but is of 

universal applicability 


on Manhattan Island, twelve A Sunken Boulevard for Automobiles \ 1 1 id ii< t nnlj 1000 Miili h thoroughfare 

“ ' wide. «oii( 

their own The subway und tin. clevBteel ure fuat 
mainly because they automatically etrecl tills . .. 

tlon—they make tlielr owu pace., Instead of having it 


J and though the city 1ms spilled out in nil 
directions. Its trumc problem is centered here 
CreaStown traffic la Intrinsically lurge, but In comparison 
with the flood of vehicles moving up and down the 
island it shrinks into Insignificance. And herein lies the 
one feature of New York’s problem that distinguishes 
It from that of all other cities. To carry the small 
fraction of the total that moves east and west there 
are over 800 streets, for the enormous volume of vehicles 
that nm parallel with the Island s long dimension, there 
sre eleven thoroughfare# that start sufficiently far down¬ 
town and are not interrupted by Central Park Under 
no conceivable arrangement of (printing facilities will 

there ever be other than extreme congestion. - —- 

There ten two obvious measures that would bring grade-crossing must he eliminated where 
some relief. One reason for the slow movement of arteries of automobile traffic meet 
traffic as a whole lies to the presence of ears, trucks, 
borse-drswn vehicles and trolley*, all on the same street. 

With one or two exceptions none of the streets Is wide 


- 18,000 per hour 
n traffic would bridge the boulevard, und slug 
lies would Is excluded, lienee Hie speed safely 
iillHlniililc in llu Is mb Mild traffic wuuld lie greatly 


t'rosstuw 


The second resit of traffic evil lies In tlie Interseelhms 
of crosstown streets Ooastnwn traffic Is not large In 
the aggregate, but It tends very strongly tu concentrate 
upon n few Htreets—u down or less of tlieoe certainly 
carry BO per cent of lice traffic A street leading from 
a bridge or a ferry Is jiecullurl) subject to this cundon 
tuition of traffic And when the two streams, one run 
ntng norlh-and-soulh und one oust und west meet—well 
all the traffic towers and traffic offleers In the world 
could not maintain a amooth flow Ultimately tin 


I wing put forward for relieving 
New York* traffic Jam, and when one Is found that is 
will he of country wide Inleresl and will 






Inclined wavs, that would slip down the emhiinkiuent 
at llie able 1 mm every alternate crises street these 
would run In either dirts lion lei nieel the bnulevurd. 
The one would Is for entrance to the thoroughfare, the 
other tor exit then from, us Indicated by the arrows 
on our drawing There would then he no turning what¬ 
ever on the boulevard Itself traffic, would flow to and 
nut on gently converging lines, with no confusion Fur 
tiler clarity would lie obtained by a pronounces! obstruc¬ 
tion in tlie middle between the north-lsiund and the 
south-lsiund thoroughfares. A driver wishing to turn 
anil go hack would have to nm up one of the ap¬ 
proaches, cross the Itrldge und run down on the other 
side, putting the Inconvenience of hi 


tlotv, and throe of them suffer the further coraidlentlun 

of being moro or 1 m obs t ructed with elevated pillars. 

Troilays and automobiles must stop to take and dls- 


i universally copied. For tlie suggestion illustrated own shoulders. Instead of compelling nppmtichlng drivers 


this page Mr Cameron Clark Is responsible 
Mr Clark would plant a sunken boulevard, 100 feet 
wide, to the center of Manhattan Island and running 
substantially lti entire length. This would give space 
tor four Hner of traffic to each direction, with an extra 
t eeeh aide tor stalled < ~ 


of O* various ilt —t of vehicles upon thoroughfares of of Fifth Avenue is but WOO vehicles an hour, and that whole project 


from Isitli directions to modify their puce 
Mr Clark would locate this boulevard on Rescind 
Avenue, and he would carry It ucnuw Canal Street and 
back uptown on the west side to connect with Riverside 
Drive Heal estnte vulues along aucli a location droid 
ht pay toh the 
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Protecting Our Great Banks 

Armor of Concrete and Steel that Aims to Foil the Scientific Cracksman 

By Edward H. Smith 


I A memorable Monday morning In 1878— placed, so 

Ot lolior J8, to lie iireclae—the cashier ot by digging 
tin old Manliiitlnn Ha vInga Institution counter the 

turned his key In the lock of tile street Another • 
door, walked nnnt Imliintl> Into the bunk formed, Inal 
Ing room and fainted Men will do plate* of ru 

e* In Hie face of miracle*, and ota> hud lieeu tlikk Tlie 

1 The door of the great Iron vault muted similarly b 


v digging at the Joints of the stones, be would on- passed around the mult or s ec u red to its buck fir hsSvy 
■enter the loose cast Iron hallo. hooks. Orudually the Jacks wars turned until tbs thick 

Another vault, of a slightly Is ter period, bad been wedges forced their way In and pried the door from Its 
trmed. Inside a conslrut tloo of solid masonry, of two Irtsn Jam The bolts were now forced beck knd the 
lutes of cast In®, each alsmt .me and one-half Inches work wss done, Kxpkwlves «n<l heavy crowbars wen 

Lk The Inner face of eatli of these plates had then used on the Inner In® door This robbery totaled 

illnrly been cut with Innumerable hemispherical $1,200,000, of which, fortunately, the larger part was In 

-depressions which fitted non-negotlahle bonds. 

against other such cuttings As a consequence of this mode of stuck, the con 
In Die opposing plate Into structlon of doors came to be the matter of chief can 
the spherical holes thus cere with the vault builder The ant heavy doors In 
formed had been placed use had been straight edged, like the end of a squure- 

lurge numbers of chilled sewed board. Then, in order to get a door that would 

oust In® balls, like large close more tightly, came the bevelled or sloping edge, 
hull hearings. The notion the Inner face of the door being narrower than the 
wus that these loose halls outer Hut the wedges of the burglars soon pat this 
would deflect the drill of pleasant scheme to root. Then came the stepped edge 
any burglar attempting to which la still In use on all ordinary office safes. The 
make his way into the steps were designed to stop the wedges from penetret- 
vault It must be remem- lug beyond on Inch or two. Wedges bucked by powder 
hered that nltm-glycerlne formed the burglar's answer to this scheme Then came 
was then unknown and the tnngue-and-groove edge, which did good sendee until 
thut the burglar had to nltro-glycerlne came shag The grooves now proved to 
drill holes to get at the he a happy circumstance for the cracksman Ills liquid 
tumblers of the locks or to explosive lodged ha them and he got wonderful results 
blow In the guniwwder from a minimum of ‘'soup.” Paced with this peril, the 
which was then Ills only vault builders went beck to a battleship or armor-plats 
explosive agent door, which was soon found worthless, 

llut ull such precautions To day, in the heat modem vaults, only one type of 
were not of much avail, for door Is employed, the so-called plug door, shaped exactly 
the reason that the better like the cork of a medicine bottle, with smooth edgsa, 
bonk burglars of the day no steps or grooves and slightly smaller In diameter 
understood how to attack Inside than out. Such doors vary In thlcknww frisn 
the strongest vault doors two to five feet They may he either round or rectah- 
then in existence Invention gular and they weigh as high os n hundred tons! 


o enter the vault chose from heavy In® bauds or cables which had b 


<• power of tides. (» 
sir was a litter of 
, account hooks, 
pieces of shattered 
ind ends of broken 


strength and Ingenulf) of 
men, oils missing a total 
of ♦2,747,700 In cash and 
Isolds. The greatest Imnk 


slokly dawn 

Tlte < ashler relived, sum¬ 
moned the other officers In 
haste, closed the disirs and 
put up a sign relating tlmt 
I Itu bunk bnd hem forced 



place The doings of u small gang of emcksmen 
came a piece of history 

To this hurglury Just forty five years ago. Is to 
I meed tlio lieglnnlng of modem developments In 
protection of our great hunks against irliulnul otto 
so It may be worth while to glance at some of the In 
concerning It 

A gang of notorious professional hunk liurglr 
headed by the fumous Jimmie Ilo|s>, lutd laid plans 
the attuck on th# Manhattan Havings Institution i 
consumed all of three yearn In working out their w he 
They hud eventually corrupted one MU Imel Hlu velln. 


Hngc rectangular plug door dosed, showing the Imd provided nothing better Laboratory experiments hove sliown that the plug door 
massive hinges and the exterior mechanism than henvy, close-fitting gives the maximum of resistance to nltro-gtycsrtae. If 

doors of cast Iron, chilled n quantity or this explosive Is forced Into the crack at 
honks began and were nml later cose hardened, hut Iron doors, after all We the door Jam and detonated, the main fores ot the 

comer of Broadway and shall have a word to soy about the evolution of the explosive will spurt Into the vault nnd out Into the 

ink sl.sal, was nlietrueted vault door For the present It Is enough to observe room, because the edge of the door Is perfectly smooth, 

f turliius people who had how burglars, without such weapons as they now pos- giving the explosive no purchase 

mndlng thing had taken seas, ripped their way through the no doubt formidable The construction of such doors Is one of the marvels 

II gang Of emcksmen be- defenses of the old bunks of modem vault engineering. Kntlrely aside from Its 

Another New York City feat of the same Jimmie Hope complicated multiple time-locks. Its nnmemoa powerful 


Lite country runs on other brinks began and were nn.l later case hardened, hut Iron doors, after all 

checked with dlllkully The corner of Broadway nnd shall have a word to soy about the evolution c 

Rkxaker Street, where the hunk stand, was olistnirted vault door For the present It Ih enough tu ot 

for muny days with crowds of mrioua people who had how burglars, without such weapons as they nov 

come to see where tills astounding thing had taken sews, ripped their way through the no doubt fonnl 


lio had how burglars, without such weapons as they now poo- giving the explosive no purchase 

I taken laws, ripped their way through the no doubt formidable The construction of such doors Is one of the marvels 

uen be- defenses of the old bunks of modem vault engineering. Kntlrely aside from Its 

Another New York City font of the same Jiminle Hope complicated multiple time-locks. Its nnmemoa powerful 
s to be will llluinlnHte the matter In the fall of 1888, Hope holts, Its intricate Inner locking devices and Us other 

In tise rented a basement under iho rooms of the Ocean Na- mechanical Intricacies, such u door Is a flrst-claas piece 

attack, tlanal Ilnnk at the comer of engineering It vents to 


e of the fncts of Fulton and Greenwich 
Streets ami opened a ear 
nk burglars, pet business. In front wuh 
aid plans for his show room. In the rear 
stItutIon nnd hlu work room To divide 

their w heme these nnd keep customers 
Hlu velln, the snd ponHershy from lntrml 
hire with Ills Ing on his privacy, he hnd 
with wedges, n partition erected, dlvld 
gli lla* nlghlt. Ing the two parts of his 
he Isolds ami ostnlrilshment In renllty 
ruing Their this celling high screen was 
simls. $71,000 put In place to mask his 


coIIukUa nnd worked on the vault disir with wedges, n partition ereeti 

powerful Jacketrewa and explosives, through lla* nights lag the two pari 

of Hnlurday nnd Kundav, finally reaching I lie Isolds ami estnlHIshment It 

tosh at alsait 1 10 ochsk an Monday morning Their Ihla celling high si 

loot consisted of $2,000 TOO In registered Ism.la. $71,000 put In place to l 

In coup® bonds and u fortune In cash To savo the bank o|ierslJi«s a g a I 

from disaster and foil the robbers, the Congress nnd hank, whose vnul 

llu* Slntc Legislature passed acts cnnctlllng the stolen carefully studied, 

registered Isolds and causing fresh securities to he on On the night ot 
graved and Issued In Iholr stead To suili lengths the 1800, nine years t 

nation Imd lo go to protect Ha finances against u few greater feat at 1 


On the night of June 27, 
1800, nine years before his 
greater feat at tlte Mon 
liuttnn bank, Hope nnd 
severul assistants, inrind 
Ing the famous old robbers 
Ned lyons, Mark Shlnhurn 


It mual not la assumed that such n burglarious ruld several assistants, tnclud 

as that on (he Manhattan Havings Institution laid hup- Ing the famous old robbers 

pened without precedent or that the lauiks laid not done Ned Lyons, Mark Shlnhurn 

wlmt they could to prepnre for such uttucks. The burg- nnd George Bliss, reached 

lary or lnrge hanks was un old story In 1878, and great the banking rooms by 

quantities of Inventive energy and of bunk money bad menus of a hole they had 

then alreadv been expended In the quest of some method been slowly cutting through » M ■■ „« y. n . 

of vault const melon that could be relied upon It In the celling of their carpet si si assume IPsuw 

Interesting tu note mum of the Ideas then applied store nnd the floor of the ' ZLl*, 

The vault of the old National Park Hank, when It bonk. They went to work 
was Anally dismantled some years ago. to make room on the door of the vault with wedges. Hi 
for a modem substitute, whs found to have been built wedge, no thicker than the blade of n knife, 
of solid sin he of granite, closely fitted together Tlie mered Into the crack of the door near the 

edges of eurh sneh slab had Iwen Incised with n series slightly thicker wedge was nest pounded 1 

of hemispherical depressions, which fitted precisely to with sledges, and than a still heavier tool took 
similar scooping* from the adjoining granite blocks. Gradually the burglars worked their way up 



of engineering It aeems to 
the eye to be a solid piece, 
yet It consists of many 
layers, It Is n composite In 
more than one scene. The 
layers, to mention only 
some of them, are ordinary 
strain restating steel. rein¬ 
forced concrete, need 
against fire, heat restating 
metal, to delay burglars 
operating with the cutter- 
burner torch, tool resisting 
metals: at least one and 
often two layers containing 
the wires and folk of slao- 
trie barglnr alarm feystama, 
and so cm. 

Such treroandons doors 
are In usu hy sons ot the 
federal Reserve Banka, 
notably in Philadelphia and 
Cleveland, by J. P Mor¬ 
gan and Compear and 
Otters. The Margo doer 
weighs about 80 tuns pad 
that of the Cdmland fed¬ 
eral Reserve Baa*, the 


J* 2*5 steel) after a lateretery attack lasting only a few thlefceet lf not tte h 

store and the floor of the — i . with ■ ■ -—i- ever built, la said a 

bonk. They went to work mmmm. maters to athlete a 

c® the door of tte vault with wedges, first a Am weight of almost two hundred tteteshd ftptetfr. 


built wedge, no thicker than the blade of n knife, was ham* Bat wb«n w» have gtsoead at these snrprUfclg tecta 
Tlie mered into the crack of the door near tte hick. A and figures, t|M real wcoder of the modern hunt vgplf 

*rtes slightly thicker wedge wns nest pounded into place tea only been hinted, It tea maxim with ttebn fl d sre 

■ly to with sledges, nnd tten a atin heavier tool took Its place, of these atrtag rooeu that s vantt te Pb» a dutte, n$ 

hades. Gradually the burglars worked their way up to wedgas dependable as Its «een*t UrirSr part ’Sfam ftmlkx# 


forced home with htg jscfcscrews, which got thfir por- 


dapandabk as its Weaksst tertrer part t*m 
end sldaa of the vault must be cup*** of o» 
asms amount at wststnnos n tteas tnpntedft 
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Tl*» be Assigned to foil any poeslNe or eoocdv- boxes for this clientele. It 
*W» method of assault. In additim, they uinet be coo- now appears that the cutter- 
atructed to twtot Are and the tremendous heat likely burner tool, u It li preferably 

to be developed whsn a great building cornea Into con- called by vault engineer*. Is a 

ilugratloo In- consideration of this risk, tbe roofs or decided menace even to the 

tapg of tbe big vault* of today must be even stronger great tanks and their ponder- 

than tbe floor, aides und front or door, for the roof ous equipment, no that much 

moat he additionally reinforced against the Impact of reconstruction and endless ox- 

falling bodies front above, In case of the collapse of a pertinents are in progress. To 
bonding through Are or earthquake date nothing baa been found 

What kind of engineering Is required for the achieve- that can be culled a genuinely 
meat of each prodigious strengths may be guessed when effective resistant 
the dimensions of the really big bank vaults are under The effort to And metals 

stood. For instance, in the new Federul Beserve Bank which would fell the wither- 

In New Tort there are three such vaults, one on top ing flame of the torch Is not 

of the other Each vault measures about 125 feet In without Its note of romance 

depth and shout 05 feet In average width The bottom When tbe oxy-acetylene cut 
of tbe nethermost room rests on bedrock and the wall* ter-burner was Hint employed 

of tbe vaults are In part under the waters of the bur- there was a great m nni|>er 

bor The main door of each of these vaults welgiiH after heat resisting metals 

about VO tons and each of the three rooms ha* a second and a number of compositions 

or emergency door, used for ventilation during buxines* were produced whkh with 

hours. The weight of each main door with Its vestl- stood the Aery tongue of the 

boles |s in excess of 500 tons und the materials com- torch fairly well (I mean to 

posing them are those already listed, tool resisting su.y romixodtlnn* sufflrlrotlv 
metals, steel, acetylene torch residing metals, rein low In cost to be commercially 

forced concrete, cables, alurm wire* and the like The useful ) Wien these dlscov 



vault door* of this bank are npt of tlie plug type * 
other and unique design having been employed to si 
the need* of the building In which the vault* we 


In describing the structure of the walls, floor and that they could add Immensely to 
nsjfh of onr great vaults. It Is to be remembered that jsiwer of their fool by using the 
no standard hus yet been arrived at, that a number of Their purpose was, of course, to 
engineers entertain conflicting Ideas about 


cries were made the vault und Fifty-ton plug door of the vault Is 
safe building world brew Hied The floor is removable 

easier again, but only for a 

short simee Then the Inventors of the torch discovered that they v 
that they could add Immensely to I lie i lining and fusing for days, 

1 surer of their t<s>l by using the so-called fluxing nsl made for, i 
Their purpose was, of course, to extend the Indnstrliil mum reslsti 


certain details of roustrucllnn and Hint 
experiment Is constantly being curried for¬ 
ward. Again, tlie chief difficulty In arriv 
Ing at a perfected type of vault, and one 
that In not likely to be overcome In the 
future, la tlie matter of the constant de- 
voloprantt of tools useful In attacks an 
such constructions. Some months ago. In 
articles devoted to the struggle between 
the burglar anil the maker of safes for 
small bonks, I accentuated the fact that a 
race, like that between the gun maker 
and the builder of battleship armor, la In 
progress and lias been for at least two 
generations. The same thing Is true of 
the great bonk vault There has not been 
a successful burglary committed upon the 
vault of any great metropolitan bank in 
this country since 1878. Nevertheless, in¬ 
dustry and the arts have gone ahead and 
perfected a number of tools which might 
at any time be employed by burglam of I 
sufficient skill and daring to seise the op¬ 
portunity To this class belong the elec- Ready to pear a great vault for a Federal Reserve Bank. Note the reinforce- 

trle arc, tbe electric and pneumatic chisel, asent reds for cooereto interlaced with the cable* for burglar alarm system 



s brought out by 
id eN|K-chilly by a 
r tin auspice* of 
ul Its artillery 


trie arc, tbe electric and pneumatic cblsel, meat reds 1 
tbe electric drill and tbe oxy-acetylene 
torch In it* latest development. nse of the tortli, hut what they turned out proved to concrete Is reinforced 

This last named tisil Is of esiieetal peril and interest be a most formidable burglarious bail woviu tables und longtl; 

I have previously written of Its effectlvenssa against The fluxing rod la a stick of soft steel. When the crete walls are full of 
the safes and vaults employed In rural or suburban flume of the torch la applied to nny metal for the pur and Inward, so that If 

banks and tbe defeats met by manufacturers of strong pose of cutting and melting, tin. end of tlie stevl rod ting u plug mil of one i 


i Imaginable form of strain und suhjt-oted 
to all uiiiiuiir of utliuks. It wus hoped 
lo diulop a material or im-lbod of eon- 
xtnu lb® Dial would resist the worst bnf- 
fetlngs for several duys. I lielirve I am 
reviilllng no set ret In saying that nothing 
of tbe sort was found and that Die maxi¬ 
mum Ix-riod of resistance achieved was 
not more than a ftw hour*. 

\eeordlng to Mr brederbk 8 Holme*, 
tlie eelehruted \ew \oric tank engineer, 
the Ideal vault of today Is, like Die great 
doors, Just dew rllied u comisislte Its 
walls, floor und celling nrv> constructed 
rce- mainly of a s|s-i Ini ty|»- of rv Inferred con¬ 
tent crete, but ninny oilier material* figure 
In Du structure In Die first place, the 
?te Is reinforced with suib slight materials a* 
11 aides und length* of atci I rails Again the con- 
walls are full of anchors feeing ImiDi outward 


















































A grotesque food from (bo rivers of Manchuria—Mg dried ahrimpa, strung on bamboo apita 


-INK of the oddest looking of liii|H>rted food 

stulTs in dully use among tlie exotics of 
American titles is the IiIk dried slirlmp 
from the rivers of Mumliiirlii These creu 
lures are spitted on split huinhoo—always 
--- u sign of orlentul handling und on snak¬ 
ing und steiiinlnK they enlarge visibly Their food vulue 
is not high, as ailli a gissl many other delhucles, iin 
ported or domestic Still llaro might be the germ of 
an Idea in this method of preserving for tlie Amerlcnn 
flab trade For example, the Fur Rust usually preserves 
without suit, by just sun-drying the goods. A West¬ 
erner would be llkily to Insist thnt It can't be dime 
but the How cry republic bus been doing It successfully 
since the days of Confucius— 
and beyond Suiting they reu- 
son, bus more demerits than 
merits. Salt attraits moisture ^^Bp* 3 ? gfe 
and increases weight, causes a j *Hb! 

the ngimy of thirst lu lain lied 4 

rllmutes. Is deslmctlvo of some ^^^BBBMHi 
of the nutritive elements In 

fowl, und does not even completely prevent (he devel 
opment of buctcrlul life CompleU sal thus deslccutlon 
largely nvi retimes these disadvantages Once dry and 
kept dry, then* cun be no putrefaction 
Automobile tourists who go In for conomtnited pro¬ 
visions might find useful the compressed rlce-ntucuronl 
blocks Imported from the trane-Piielfli roimbllc Its 
advantage over tin rice grain Is Its rapid cw*klng, 
brought hi a boll It Is ready In live minutes. And then 
is no danger of burning as there la with the straight 
grain If not wnti lied 

This vermicelli like rice prwlutt swells In boiling to 
about four times Its dry dlHtuctcr, when tlie threuds 
lierouie of beautiful pearly transparenty, und print can 
be read through one True, It requires a certain amount 
of prat lice In mouth gymnastics to negotiate tliese long 
elusive strings—hnt this Is a source of actual fun to 
the novice 

levers of horse flesh—gaslnmomlcully that Is to suv, 
not H|s*rtlvelv < un obtain pure all horse viands In more 
than a doien different preserved forms, also, the fresh 
arthle 1 have handv a few price lists of retail horse 
buti hers the Items rend temptingly enough, If prejudice 
can but be overcome Horse meat Is remarkuldy fat 
free one not "In the know" could not tell the difference 
between It and Chicago s finest 
The flutti-ned and compressed Jneger smoked and 
dried sausage is the most concentrated of all these rolls 
of mystery It keeits will for years owing to Its dry¬ 
ness It can be carried loose In the pocket It Is eaten 
os It Is, or steamed, the titter Is tatter It Is called 
Jaeger from the rural guards of the Central European 
States, who are went to carry It ns u sustaining emer 
gency food. It may be ranked us one of the most forti¬ 
fying elements of nutrition In a condensed state extant 
The eating of horse meat Is stundnrd In thu German 
republics. In the Its 11 an peninsula. In the Flemish 
countries, In France—and, surreptitiously, everywltere 
else Quantities of delectable gelatin are Imported Into 


New York from Delft, In tlie Net lierlanda, which Is 
famed for this product Those tempting, tremulous 
colored Jellies and blancmanges made with It are al¬ 
most exclusively derived In the Writ Instance from the 
well stewed viscera of "ol' hues.” There Is a dally 
procession Into the outskirts of Delft, representing a 
roundup of played-out workhorses from neighboring 
Mtutes, especially the British Isles. Of course, all dis¬ 
ease germs are steum-sterlllwd to destruction. 

Wlmt look provoking!} like dried oxtails are the 
strings of "mel'bU” (untranslatable) from Araby the 
blest Walnut kernels are halved, threaded with slim 
cord, then dipped Into n butter paste made of wheat 
Hour mixed with palm or dnte—or, In the Nile region, 
the local Imfl — syrup. The 
whole, after repeated dipping, 


T^ROM the huge tec 1 lug 
£~* of Ihe Orient, pictured m 
all hu repulsrveneu Oro- 
leclmg hu bulk mto the upper comer of thu box, 
through all the other itemt which he illustrates and 
describee, down to the jaeger sausage of horse- 
meat that drapes its graceful shape across the ad¬ 
joining lower comer, Mr Lodian tells us only of 
foreign foods that he has sampled, both in (heir 
native surroundings and as domesticated, more or 
leu, hji the American dealer who caters to 
Ihe tastes of our foreign colonies. We 
think he makes hu story quite as mler- 
eslmg as hu revelations of what the other - 

half eats usually are — The Editor. 


Is simply sun-dried to the proper degree. mB: 1, 

This singular looking nnl-und-frult Juice ^^B*& ’ 
cuke Is always obtainable among the Arabic- HHKSfaf 
siieuklng colonies of urban communities In 
the United States, It Is a choice morsel, IIB 
the nut Imparting part of Its delicate flavor H 
to Its protecting succulent covering It Is H I^B 
dry to handle, having been floured In the ■ 
turn adhesive rice flour which, unlike wheat ■ 
flour, becomes glutinous only by heating W ^B 

with moisture, w jg 

Tlie well-nigh complete cessation of strife « 

In the Turkish states Is reflected In the re¬ 
turn to American markets of much Near-Bast food¬ 
stuffs. The peculiar little one-pound roee-colored sugar 
canes of the harem (refined palm sugar with roft fra¬ 
grance) affected by the fair Inmate* of tlie seraglio 
for their tiny cups of coffee or tea—this Is perhaps tha 
daintiest sugar reaching our shores. It has the taoou- 
ventrees of having to be broken Into pieces with a sharp 
rap from the sugar tonga, to procure a fragment as 
required for uat. 

Tboee goat-skin containers fun-up —apparently—of 


squaslied or fluttened-out yellow “bananas" are a mys¬ 
tery Tlio outsider would never toko them to be the 
real tld-blt Turkish kabjar or caviar The fluh roe is 
cured whole and solid, then steeped In beeswax, hence 
the color and honeyed fragrance of the article. 

The Paris blscult-charban (charcoal biscuit) has been 
known these two centuries or more, yet has only been 
Imported to America the past half-doxen decades. It 
Is not a medicated article any more than a whole-wheat 
biscuit would be so considered, but Is a regular food 
product It tastes Just like the plain unsweetened 
wheat biscuit The color Is an Intense Jet black—one- 
third vegetable-charcoal flour to two-thirds whole-wheat 
flour The color density of charcoal Is such tlmt it does 
not take much to swamp whatever shade may be asso¬ 
ciated with It 

Brlllut de Havnrln, the brainy Jurist and gastrono¬ 
mist of the early nineteenth century, author of "The 
Physiology of the Sense of Taste," which Is translated 
Into many languages, has written thnt It Is never well 
lo let others know what you have been eating, through 
the vehicle of breath odors, "whether vinous, or as a 
whiff of oranges," and he Instances the usefulness In 
this connection of a couple of charcoal biscuits with a 
glass of wnter after meals. 

But that Is only one use. British medicos Indicate 
IMr use in acidity conditions, in preventing belching, 
that disagreeable reminder of one's dinner. In fore¬ 
stalling the beery breath of the noble Briton. 
f also us a vermifuge and a slight aperitif In this 
^ form, is food and corrective combined, the char- 
B coal biscuit* continue to live their usefulness 
B through the ages, and the marvel 1* that they 

■ are not made by American baker*. Decade after 

■ decade, the local importers of One groceries have 
^B had to order them from Gallic and British mak- 

era, with serious delay In delivery Many prud- 
nets instanced In this series of Illustrate* arti- 
else on the more featureful foodstuff* of the 
^B alien colonies of America could tie produced 
In our own factories, hence It Is hoped that the 
descriptions will have a commercial value, ad 
■Bfi well a* on Interesting theme 

Take, for Instance, the roayflewer marrow- 
I Rf§§ lade*. There are two kinds, the Turin use 
I ^B the choice Damascus white rare, the Orientals 
I ^B the large red rose corresponding to ear AMs 
lean bfiauty The vehicle of preservatk* may 

jfP be virgin honey, common In China, or the date 
or palm or lull syrups in vogue train the Bos¬ 
porus to tb* Nils delta. All this import at 
the luscious and fragrant rose marmalades could be 
duplicated by American preserve maanfteturer* and our 
florists, who annually have In the aggregate tons of raw 
petals that go to waste from day-eld stocks, coaid thus 
dispose of their discards- 

The fragrance of the mat marmalade la not that of 
the freshly plucked rase, bat w—nhla e more the modi¬ 
fied fragrance from a blown ni a day or two old." It 
cornea to sealed container* or crocks bolding approxi¬ 
mately live pounds, which on oprelng are found to be 
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sometime* little mors than two-thirds full ThU In 
do* to tbe cnatmti 1 having been steam sterilised tn 
vacuo at a uitnliuuiu of beat, after the sealing of tbe 
container, It la purposely never tilled, an aa to allow 
tor beat-expaaaluft of tbe content* and thaa prevent 
fracture at the container Alan, the roae fragrance la 
tboa retained In nlinoat nil lta exqulsltem-ss. For pantry, 
tarts, etc., fhe roae oatfectlon la udded cold at table, 
optnlng beforehand would dlaaliiate tbe fru (trance The 
container Itaelf figures at table until need up. 

The unique nut pouch of mid Aslntl< ratinlrles was 
llluatrated on three peace (December 1% mill) A 
weolent | smcli-growlng apcdaltat obtained spcclmras of 
the fruit, plnnted Home of the ntoncs. imd now report* 
that the plants are growing vlgoroualy In u few yean 
we may expert to aee the mude-ln America nut peach 
on onr market*. Thla la a freestone peai li, always to 
be preferred to tbe clingstone variety with a smooth 
akin like that of an u|iplu or plum, u aweet almond like 
edible kernel, and an exquisite uronw width render* 
It for fruity fragrance, different from un> other |ieai h 
in the world. A whiff from a fretthly opened ernte Is 
a precious memory' From fruit store* apedullslng In 
foreign products, this peach Is always obtainable In 


Thla time wc Illustrate another fruit tnnrvel of the 
central Asiatic hinds—the stone-hard syrupless sugar- 
date This Is odorless, non-*tlck}, yet glossy It ran 
be carried loose In the isieket II has, like our rock 
candy, only an Intensely sweet 
taste The sugur crystallise* right 
inside the fruit on maturity, we 
show one halved, revealing the 
white sugar granules. Tills is the 
only known fruit Hint can be used, 
direct, as a sweetener Tbe effm f 
Is the same a* though one use< 
ordinary refined sugar, there la 
no frnlty nr syrupy tuste Itn 
parted to the drink, only the dlf 
fusion Is slower, and the tough 
date must be broken In two to 
facilitate matter*. 

This wild growing date la, an 
fortunately, mm of tlio tennrlnu* 
clingstone variety The pit* are 
sharply pointed on either end 
and are used by the native* us 
small dowel* or nails The silt 
that forms so prominent n fen 
taro of the outside contour of 
the ordinary date-stanp Is not 
observable. It oerurs only us an 
almost negligible cavity In the 
confer of the slim pit, contain 
Ing the fllament-llke germ | 

These dates are crushed hy 
the ton In the countries of 
origin, on maturity, the liquor 
is sun-dried In hollow pans to 
a hard cake (there la no Invert- 
sugar to core for) forming the Not dried i 
cheap pur date-sugar of Orlen candied walnuts from 
tal markets, as Cairo, Suea. Turkey 

Hlnguisire, Calicut, and scores 

of other eastern sngar emporiums These hinds have H 
diversity of sugars quite beyond the exiierience of the 
occidental user of cane and beet sugur In fact, the 
annual production of sugars other than the beet and 
cone variety Is greatly In exceaa of the tonnage of these 
super-rivUliod varieties, being computed at more than 



20 ml I Ik* metric tons One of the big sugar head 
quarters In Wall Street has a permanent exhibit of 
these other-world sugars. 

The wild dale* are always uhlnlnuhle at Oriental 
Importers In the prominent American cities. They can 
be grown In nor southwestern Staten, and have tho 
double ability that they can he solil as fruit fresh or 
dried, or us a direct sweetener l flrst came mroes 
them north of Tashkent a quurtir of a century ago, 
hut tlie> are not known tn American dute specialists, 
and even the Foreign PluntH Bet lion of tlio Iiepartment 
of Agriculture never hoard of tliem 

The tropical American cone sugar Illustrated—Just 
tho succulent pan-evaisirated muscuhedn—retails today 
In the Latin American taixurs at the crats per kilogram 
(31 ]smnds) , whith la ocrtiilnlv la low (he post of sugur 
In our own markets. Tills rough, dark brown product 
Is esteemed hy the Houtli Americans for use In their 
strong coffee It Imparts a deli* table smooth savor 
width rvttncd sugar does not give 

The rellned whlle-augnr cones of the Central Kuro- 
|sun republics are kept out hy tin tariff with Its 
American vuluallon, In spite of the favorable exchange 
In Buro|ie this article retails at about n cint a isiund 

Slugs us un artlile of diet do not appeal to Hie west¬ 
ern world, yet the native Ethiopian* relish lliem as u 
tld lilt A tree slug, corresponding In slxe to the com¬ 
mon backyard slug of Anierliiin garbage heap*. Is 
thiqqied out of the decayed wish! In which It lives, and 
swallowed ullve and wltoli, with great gusto—It Is con 
sldereil at Its liesl, thus Of conns', on nlsctmct prin¬ 
ciples this Is no wlilt more nvolllng than our own 
fashion of wiling clams nnd ovsters—It alt depends 
upon whnt you lire used to 

The Orlcntul does not Isither with the small slugs 
he prefers big game In this Held Sin slugs are Ills 
piece do resistance The slug trll* N a big one Far 
haslera liiiisirters In Amerlian <till s are ntvir without 
u large Mirlelv of them Hen slugs range In slxe from 
a gisise-egg to those the slxe of your hand or even 
bigger The prey ailing color of Hu dried article, the 
only form In which tiny are met miiiincrttally, Is a 
dingy gray In fail, they look nltogi thir like the little 
round dmpplngs of mortar with li one may often notice 
lit tlio base of it hrhk wall going il|t. And they are Just 
as hard I Let snaked and strained, they go over Into 
ii delectable gelatinous mass, nnd make a sustaining 
hralh Hint hns merited tlielr Intrmluilhm Into some of 
the Australian luaipltnls, ns n builder up for ranvn- 

i)m> of the larger sen slugs is Illustrated herewith 
Dried It Is llie sl»< of a plump rat straining nlsiut 
double* Its slxe In Its desiccated slate It has ii feeble 
gelatinous odor, not unpleasant and the color Is al 
most hlnck Contrary to universal ciisloui In evls 
ceratlng object* destined for drying for final use these 
sea slugs have the viscera removed lliraugh an Incision 
running Hie length of the back which also enables 
them to Is* opened out quickly snd sun dried As they 
dry they untomiitlrnUy clone tip again leaving a visible 
slit On the under side, the rudimentary feet are plainly 
discernible 


Bread Diseases 

T HERE nre several changes whlili take place In 
bread which are due to the presence of inline 
organism*, nnd width may accordingly be railed hrrad 


TV flrst of these is nverts IV hrrad In such « condi 
Hon that It can V pulled out Into threads. This bread 
disease Is most conuimn TV crumb becomes stliky 


and colored Tito most characteristic symptom la that 
the bread, on being broken, can V pulled ont Into fine 
threads. The breuil assumes quite s disagreeable odor 
and taste The musty arid odor can V detected In bak 
cries, where tbe disease has been prevalent, many weeks 
ufter It was Unit nnflceil The particular bacteria 
which bring alsiut this disease Viang to tbe potato 
bacilli group nnd possess one chsructeristic In common, 
Hist they produce spores which 
urc extremely resistant, being 
able to wtlhslund tho hent of the 
talking oven The buclerin grow 
liesl ut a temperature of 21) to 
JX degrees ttenllgnide The for- 
I ninth® of the sticky mass In the 
| bread, which um V pulled out 
nto long thread*, Is due to tbe 
willing of thn buetiria mem¬ 
branes 

llniid become* bloody-col¬ 
ored due to unol her bacillus. 
Outwardly, the appearance of 
the bread Is the same, hot 
when It is cut open ml streaks 
are seen In the crumb. Tills 
disease and tho one described 
pnvlously nre moot trouble¬ 
some to tin linker, because 
once the dlseuse sets In, ll Is 
un extnHilly dllfluilt nmttvr 
to ermllrate It 1 lie utmost 
cleonllncH* must Is observed 
tu prevent the isfurrenec of 
Hiesi> diseases and to destroy 
them onra they do set In 
llrcud also has u tendency 
t Is ii flrst rate mcdlmii for the 
imhls. Various molds cun 
produce various colors In the bread For exunqile, tV 
mold inucor produces a white coloration, nsperglllus 
gin in us ii bluish green coloration, etc Reddish and 
hlmk allots nuiv also V produced hy molds Neither 
the molds themselves nor llie decomposition products 
width are brought nlsmt bv their presence In the bread 
arc dililirlous to the health but tVv make the bread 
unseemly In ntqiranince and uniwhitnblc 
Then* nre various pm tuitions to V followeil In order 
to avoid the devi Inpilirat of them' diseases In bread 
V moderately high temperature Is fiivornhk' for thn 
growth or the biliterin Warm hrrad should lie cooled 
off quickly sfli r linking The nmlstum In the hrrad I* 
also of lmportnnre In lids respect Moisture promises 
the growth of the linrilll, unil hence n poorly baked 
lirend In whlili the moisture ram rat Is high will V 
imire apt to V attacked hy the gt nils than u well baked 
bread The sir In the nsun In whlili the bread Is kept 
must not be moist Well huked bread, cooled as quickly 
ns ismsthle anil kept In an nlri dry and not Phi warm 
mini will not he subject to these discuses (If Connie, 
the limln |irempilslte Is pntnslaklng i lean I lues* In the 
talking oiierutlon und In ibi talking nsmis. 

Tests of Tires Made from Reclaimed Rubber 

T HE Bureau of Ktnndunls hns placed an order with 
one of the rubber minpunlis for the making of flfty 
tiros using various nmoimls of mhdnied rubber In the 
Ireuil*. After manufnotnn, these (Ires nro to be tested 
In the laboratory and also on trucks of the Post Office 
Iiepartment over four dlfforunl types of rands, so that 
the relnllve wear of the different mui|s>tindH can be 
determined 
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Recent Achievements in 
Engines, 


D I ( ENT progress In ueronnutlex has 
Imx*i n Inn mi bewildering In It* ex¬ 
it lit und vurJety The world's speed 
record now stands at nearly 245 
inllp* tier lumr Awe-Inspiring endur¬ 
ance records and a non-stop 
to-coust lllght ure llkeulxc to the iredlt of 
the Aiiierlrun Army Air Kersleo Engine* 
on full iHiwtr tests ure now extieUed to 
run 2 r >0 lionrs continuous!} Gliders re- 
mu In ulort for ninny hour* with nothing 
but ulr uirrvntH nnil the skill of pilots to 
sustain them lltllcopters huvo risen ver- 
tluilU, lout red o\er 11 gl\en isilnt, made 
complete ilrcult* In horizontal flight Alrplnnes have 
been utmilled to dirigibles whlli both tjpes of aircraft 
wire In rapid lllglit Metal Is displacing wood In the 
const nation of ulrphiue*. Pilotless planes curry out 
coinplliutid oolutlons. The silcfice of uerodyntiinle* 
bus progressed to tlie ml mil en Ion billon of the lifting 
ciiihuK) of cuniliercd wing set tlons, und It* nrt to the 
design of llilik, high lift wings providing relntlvely Im¬ 
mense depths of Klrui lure for sustaining hauls, while 
maintaining ull llie elllihney of the lldn wings we huie 
been in* ustoimsl to thus fur Hups ut the reur edge, 
o* well IIS Inginlouslj deilsed slots In wings hme hI 
most doubled tlielr lifting tupmUj, thus facilitating 
slow landings. 

lint out of nil this uetlvlty u numlier of things emerge 
very deflnlleh und three unmlstnkatile tines of ucldeie- 
roent In pructhul nilutlon utga-ur before us. 

First, the enonnous Increase In tlu- i-nilurunce und 
relluhlllt) of Isillt planes und motors, us shown by the 
const tiscisist flight und by recent Nn\y engine tests. 
Next the viry rapid upprouih of night flying Third, 
the ndvent of the glider, of which tlie naiturlxed glider 
or low powered ulrplnno Is the direct sequel 

Tlie Coaat-to-Coaat Flight and Its Lessons 

The const to-coust flight Is undoubtedli one of the 
most druiimtle ttchlovi ments of modirn aernnuutle*. 
Tlie interest und enthusiasm which It aroused were 
country wtile, und almost ns great ns (hut following the 
famous flight of the “NC-4” a< ross the Atlantic But 
this flight bus fur moru practical Klgnlflinncu than n 
mere stunt or n-cord It Is a lundmark In tlie devi lop- 
men t of plane rellublllti unit murks the lust uct in u 
u real ehrorodogy of nihlevetnent 
On Oi tuber fl nnd fl, 1022, Uentenunls John A 
Mm ready nnd Oakley fl Kelly, of tin Army Air 
Service, flying over Rockwell Field Sun Diego, 
tin Ilf, In a Fokker 'T IV ’ plane (termed the "T i” 
by the Army), equipped with the famous liberty 
motor, established an endurance record of 3!S hours 
and IS minutes continuous flight On November 3 
and 4 the same imn In the same plunc flew from 
Riskw-tll I'It Id, crossed the Buckles In spite of 
violent storms and came down at Reborn Field, Tort 
Benjamin Harrison Ind, after covering Hn alrllni 
dlsliim* if approximately 2000 miles, In a nonstop 
flight of 27 hours flO minutes. Their failure to reHCli 
the Vllnntlc wus due to n leaky radiator, which such 
imn rgeni i measures ns isiurlng coffee soup und eon 
denscil milk Into the wuter system could not remedy 
Kuril In A[>rll of the name year, the name i*>rslstent 
pilots Is at tlielr own endurance records by flying over 
Met ook Hi Id nnytim, Ohio, for 30 hours no minutes, 
when they wire forced to lund by a cracked water 
Jut ket 

They then deyoled tlielr onergtes In preparation fbr 
n second attempt to make a non-stop cross 
flight, burked hv the sklllcil efforts of Army 
and mechanics, tuklng eierv precnnllon both as regards 
plane und motor The now historic “F-»” Is worth 
careful study It is a huge cantilever monoplane of 
WO square feet of wing area Hie wing sits right on 
top of the fuselage nnd nothing remains of the numer¬ 
ous struts nnd wires which are generally associated 
with tlie trussing of an nlrplnne wing The wing tapers 
In thlikneas nnd plan form from nsii to tip so thut It 
has a maximum strength near the fuselage where also 
the maximum bending loads must lie met Its outer 
covering Is of very thin veneer, most skilfully applied. 
Instead of the usual linen The body or fuselage lsmade up 
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Practical Aviation, Such as the Coast-to Coast Flight, Better 
and Arrangements for Night Flying 


By Alexander Klemm 

Lecturer on Aeronautics, New York University 

of welded steel tubing One of the moet noteworthy 
featnres of the plane Is that the pilot sits right 
beside tlie engine All Hie engine controls ure thus 
yery short, nnd the slightest defect In the engine 
or thp gas, oil or wuter systems is Immediately 
noticeable Although the mtuhlne was originally 
designed to curry a pilot and eight 
passengers, very few alterations were 


J VIATION u forging ahead 
Ande from tuch spectacular 
achievementt at the huge dm- 
gtblet and thetr mooring matte of the type here 
shoKn, at Veil at the liny lotv-poVtered atrplanet 
and ghden, there hat of late been a tleady meca¬ 
tion of remarkable improvementt and developmenlt 
m flying craft IVe have atked Mr Alexander 
Klemm. the treU-lpionm authority on aviation, to 
rev lets for ut the outstanding developmenlt m the 
aeronautical world, and the accompanying article 
it the remit Became of itt length n>e nave found 
it neccuary to publuh thu article m (wo partt 
The second part mil appear m our November 

—The Editor 


iiiudi for the cruas-contlm ntal flight, tieyiaid installing 
more fuel ranks, bringing the total gasoline cuimclty up 
to T.tfi gallons, and Installing another set of engine and 
flying controls In the eubln so that the pllote could 
more conveniently rellevi each other Precautions 
taken l»fore the Anal flight were many, but not In the 
din* Hon of Ini reusing the strength of the plane or 
changing Its flying qualllles. Usirnlng from previous 
experience, the pilots took up ii quantity of anti leak 
compound whlih could be Inji-cted under pressure Into 
tlie cixillng system, took n simi-e liattery, an extra gaso¬ 
line gage, and reinforced nil Hie pipe lines. By cutting 



Diminutive ssapUnt constructed by tbs Cox-KleuHn 
organization for sse ss a scent with sabnarins*. 
Measures IS feet ever oil, and weighs Ut petted* 

oat the cabin door and ci si verting It Into a sliding one, 
they gave tla> man In the cabin the possibility of stick¬ 
ing out almost his entire body Into the air for tnspec- 


the enormous speeds relative to all ocher methods at 
transportation, la not negligible. When fully landed 
with Its 733 gallons of gasoline for the coost-to-coast 
flight, the machine weighed a lew hundred pounds 
above five tone. 

Leaving Roosevelt Field, L. L, on May 3 at Boon, Ms- 
fready and Kelly reached Rockwell Field. San Diego, 
un the following afternoon after a nan-stop flight of 
20 hours 00 minutes, and covering an airline distance 
of 2000 tulles. According to the pilots' own estimates 
the average speed maintained was 93ft miles and the 
Liberty motor functioned steadily at 00 per cent of lta 
full 400 horsepower 

In the Initial stages of the flight the plane was greatly 
overloaded, and an ulUtnde of only 1000 foot could be 
maintained over Long Island, New York City and New 
Jersey, although It remained under perfect control. 
At the end of the first half hoar, the battery regulator 
gave trouble nnd only half on hour's hard work by 
Kelly saved the trip from failure In Its Initial stages. 
Reaching Indianapolis, darkness overtook the flyers, 
und then, between Indianapolis and Tucnmcari grave¬ 
yard In New Mexico, they flew by cutupas* aliens Try¬ 
ing to get their exact bearings In northern Arizona, 
they flew low and hud the moot exciting time of what 
they called a humdrum flight. They passed over ravines, 
to rents and canyons, and In spite of treacherous air 
currents they negotiated n l*th between the walls of 
one deep canyon They welcomed the hangars of Bock- 
well Field with relief, nevertheless, and came down In 
perfect condition, although neither flyer had slept dur¬ 
ing the entire trip. The man who was not actually at 
tlie wheel alwaya found plenty to do In watching gages 
and Instruments, and in keeping the log The sole 
effect of tbe tremendous physical effort Involved was a 
little dlUlculty In hearing Induced by the steady roar 
of the motor People hail lined the whole route, Pitts¬ 
burgh. Dayton, Indianapolis. Tucnmcari and Wlcken- 
t'urg, Arizona, being the main points passed on a remark¬ 
ably correct course. One hundred thousand people wel¬ 
comed tlie pilot* at Han Diego, and telegrams. Includ¬ 
ing one from President Harding, poured In with con- 
gratuluthms. 

Tbe lesaona of th* flight are moat Important Ap¬ 
parently the atrplane la now ready for commercial 
ulr transportation In all this arduous work, under 
all sorts of flying conditions, in emergency land¬ 
ings, the “k-4” showed no signs whatsoever of 
structural weakness, lack of oontrol or Instability 
(liven pilots experienced In eroae-conntry work, 
Hier* seen to be no insuperable dlOcnttlee In navi¬ 
gation, whether by day or by night—although 
the pilots state they would have welcomed signs 
marking towns and other landmarks, particularly 
by night The economics of the airplane are not so 
disappointing, and It is ovidoit that a commercial 
be overloaded to a large extent without 


Extraordinary Advances in Engine Endurance 
Analyzing the difficulties experienced In all of the 
successful efforts of these men, we see that the trouble 
lies In the engine, or more broadly in tbe power plant 
ae a whole 

It la true that tbe Liberty engine function* with 
great regularity But It did crack a water Jacket It 
la true that cm tbe coast-fo-coast trip, tbe hurtsIlathm 
stood up well But still, engtna, foal system and 
water «r*tem haw to be watched with minute care and 
apparently give all tbe trouble. Here seems to be the 
crux of tbe problem-greater reliability in tbe gratae 
and lta tastuHetton. The Installation ef pipe lines, tha 
carburetor, and tbe Ignition, alt parity mechanical 
problems, requiring no knowledge of aerodyne 
must engage the attention ef airplane deal gnats, g 


and vast qosntitte* of gasoline to carry very little be- seettesa. But the liberty 

sides pilot and fuel Bnt the T-4," weighing 8100 J - 

pounds empty, carrlaa a useful load of SflOO pounds and 
provides for a flight nags of six hoars, carrying over 
2000 pounds of what commercial aviator* call “pay 
load"—mall, passengers or freight—-which, considering 


reliable radiator may advance practical avtatjon a great 

s— “ - —■-- ■ t wtag 

_ | _ 

trig* la advanctgg reoat renifflr from tbe potat 
of rett autlty, la qptte of the vastly harder 
itomoUls-sngln* rettdhtnty ts an Ideal to which 


of view 

airplane practice should gredtufliy otgTt-rgn" 
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<ffieyenne Smaller lights, villi a visibility of only 30 
ml Ira, will In* placed at emergency Helds every A6 miles 
ulong the route Vvtutlon routing beacons every three 
miles, hh well iin ground wind ImlieutorN anil red lights 
to mark buildings and other obstacles ut landing fields, 


of the engine. tlicyennc Smaller lights, villi a visibility of only 30 

Other engine* recently- - ■■■»— ■" >— ••'**—i -- «-■*■.. ... — >* —n— 

built, and not quite so re¬ 
fined a* regard* low weight 
per horsepower, fortunately 
show even more gratifying 
results aa regard* reliability 
Thu* all engine* purchased 
hy the Navy now have to 
stand an endurance teat of 
200 hour* at full power And 
om particular motor has 
■bows truly remarkable pow¬ 
ers of endurance This la 
the B-4, built by the well- 
known Wright Aeronautical 
Corporation. It Is an eight 
cylinder motor of appmxl 
mntelj 200 horaepower. 
which, when tested by the 
Navy Department, ran can- 

tlnoouely at foil power for — .-...—. — - -..- 

6T8 hours. During the teat, Neltl of Illuminating engineering la rniitdly developing 

It wouldltavecovered at the usual cruising speed main- lower pretwure* and the air la not compressed to jires- Some of lliose ilo\leva merit brief description 

tabled by the Navy seaplane* a flight distance of ap- sure* above 200 or 300 pounds per square Inch so that The very large Air Mnll lighthouses are somewhat 

prod m u tely or two and a half time* air compression la lea* of a dimculiy llesldcs the dllTerent from the shore lighthouses which ore used fbr 

around the equator The usual high-grade automobile problem of bringing down the weight and Increasing shipping To suit the nurds of pilots tliev will revolve 

travels flfiOO mtlw per annum. The new angina could tlie speed of revolution without cutting down efficiency their electrical light* of 000,(KW.onn candlepower on top 


A year of these extraordinarily enreful preparation* 
and the nnturel advnnlngcs of the verv level country 
between Chicago and t’lu venne are expected to make 
this night leg of the service almost os safe as (lay fly¬ 
ing (Vrlnlnly, Mmrradv and Kelly would have been 
thnnkful for even n fraction of these device* Installed 
along the route There Is no donlit that with these 
wonderful adjuncts, night thing Is entirely practicable 
and will ultimately Is* ns general as marine navigation 
by night If tlx* Air Mall Is sineessful In maintaining 
lla night living schedule, tlie feat will be one of the 


It Is Interesting to sc* 
Is In lls calls on olhe 
Industry Indeed In t 
and oilier night flying 


ull-emhraclng the airplane 
n< lira of engineering and 
ovlslon of aerial liearon* 
k a new and fascinating 


drive soch an automobile for nine yean 
per hem without showing any weakness < 
trouble. 


deetrtcnl lights of 000,000,000 candlepower on top 
Ir lowers, throwing a beam of light three degrees 
the horixnn end making three complete revolu- 
every minute These lights, on grounds of ex- 


Oartalnly then la every mean to be gratified by of the liquid fuel would he extremely small and likely pense, wllll be operated only when planes are expected. 

tbMeflgurwe. Olvu Macnady and Kally an engine euch to give trouble. Tlie somewhat smaller aeriul light houses, to he placed 

u put It into a plane aa reliable aa the “F-*." Both the Navy’s experiments and those of Junker* every 26 mile* along tlie route, will, on the contrary 

Me th It that all pipe line* and auxlBary device* of the are at too early a stag* for much Information to be operate continuously They are constructed on different 

Mats* fun ction reUnbly, and the poeelblUty of trouble available, but the conjecture Is that both lines of work principle*. They liuve been developed by an American 

M fight wHTbe an remote aa that of trouble on a giant are cm the semi-Dteaei principle, with less comitreaaor company which is a unit of an international corpora* 

trtpaltXoatte Itsss difficulties to overcome. Many typee of this principle (Continued on poor fPJ) 
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Our Point of View 


The Return of the Apprentice 

D I.TIIOIUIII then* In n growing doubt os to 
whether the good old days wen* quite us 
pssl as we bate been tuught to believe, there 
lire undoubted!) Home retqKHtH In which they 
Kiuqiuiwed (lie times In which we live. Ity wu> or 
inslanee, consider the ilH) of the old apiirenDeoshlp 
MyHtem und the KU|ierh muster workmen who grow 
out of It Living In the home of hlH employer, hound 
to him for n period of years, the lud commenced with 
the almplust elements of his trade and was required 
to Iweome thoroughly efflc tent In one detail of his 
training before another ronld lie taken up After a 
period of Instruction, frequcntl) lasting for seven years, 
he graduated as a highly accomplished workman, exi>ert 
In etnry lirumh of his trade Of the ability of these 
workmen of medieval times we liuve abundant e%l 
donee In the superb masterpieces that have survived 
to the present day 

Labor saving machinery and our modern fondness for 
specialisation, to say nothing of the tremendous rush 
of modern competition, have obliterated the indentured 
apprentice, and with him of course has gone also Die 
highly skilled and versatile urtlsHn Today the ranks 
of annulled skilled lalsir are target) Ailed up with 
labor which tails Itself skilled, but Is altogether un¬ 
skilled, and, as a direct consequence, not uni) does 
the grude of work turned out betfr no eomisirlson with 
that of enrllcr dajs, hut the unskilled and untrained 
mechanics tend greutly to diminish the output and add 
Immeasurably to its cost 

Obviously, the remedy lies In the resiini|itlon us 
fur os may be, of the liest features of the old appren¬ 
ticeship system, shortening the period of training and 
adjusting the svstem to the omdltlims of our uiodem 
Industry Prolsiblv It Is known to few outside the 
Held Involved, llml a most earnest and successful effort 
Is now being made in Die building trades to do this 
very thing, and with a view to bringing this vital 
movement to the nollee of the public Mr Drovenor 
Clarkson recently Invited a large coinpuny of editors 
of this city to meet the representatives both of employ¬ 
ers and of lalsir at a luncheon, and leum from them 
what has been done 

The sllUHlIon of today us outlined by Mr Hurl L. 
Kenner. President of the A|iprontlresblp Commission, 
Is that In nearly all of the skilled trades the supply 
of skilled mechanhs hits detlined until (here tire not 
more than 00 per cent as many available In many trades 
us there were ten vetirs ago. Some skilled mechanics. 
It Is true come over from Europe, but for twenty tlve 
years past the number has been practically negligible 
Hence we must depend U|sm our own efforts, and eda 
cate our American bovs for the skilled trades The 
Omimlsshm bus put In operation a system which alms 
to give tlie apprentice a thorough und well rounded 
course of training the bulk of Die Instruction tiring 
given In the shop or on the Job It has been arranged 
that while the )oung man Is learning “how" on the 
Job, he shall leant “why" by attending some form of 
training school In this respect, the Commission hus 
met with the eothwduetlo support and cooperation of 
the Hoard of Kducuthm Well-equipped classrooms 
and teachers have been supplied courses of study 
have been outlined and huve been adopted, and ample 
funds have Wen provided It augurs well for the sola 
thin of Dlls great prohletn, that not only the employers, 
but the InWir organisations also are giving the new sys¬ 
tem their heurl) sup|s>rt Incidentally, Mr Kenner 
drew attention to tlie fact, thnt under the present 
method, American ls>)s nre ls*lng brought up to better 
cklgenshlp, since the seeds of radicalism ami discontent 
can And no congenial soil among Die ranks of highly 
successful and skilled craftsmen. 

Speaking for the Chairman of the Board of Educa¬ 
tion, Hr Eugene Glhney drew attention to what be 
aptly called “The recent democrstliatlon of higher edu¬ 
cation " which makes possible for every cltlxen a high 


t>|s> of Intellectual training The humble parent would 
like to see her son In the professions, yet, now that the 
trowel is earning more thun the pen, there Is a mad 
rush to escuiw Die white collar brigade. So tlie schisd 
was called In to develop a vocational training that 
should rum out In a month a bricklayer or a plumber 
This bus been regulated, and the proper balance Is 
now being found In giving the apprentice his Intellectual 
equipment In the classrooms, while he Is acquiring 
experience and skill during his day's labor on the Job. 

Crewless Airplanes 

D UE erewless airplane, us Its name Implies, Is 
flown without n pilot Its control, as lo 
height and dirts Don, Is effected by means of 
radio Impulses sent from some point outside 
of Itself So fur as Its eonlrol Is concerned, the machine 
Is In Die same class as the radio-controlled torpedo 
und It Is subjected to somewhat the suroe limitations. 
It will be rememliered thut the enrllcr attempts to pro¬ 
duce a radio-controlled toriiodo culled for suilt control 
to be made from the shore nnd. as we pointed out In 
those earlier days of experimentation, the range of the 
torpedo was llndted by the range of vision nnd also 
by Ihe fait that It would Is* iiuismslhle accurately to 
steer Die torpedo If It moved very for from a straight 
line drawn from Ihs otiserver to the target The same 
inherent conditions of Die problem would render It 
difficult for nn observer plmed In some fixed and dis¬ 
tant position to direct a crew less airplane against a 
ship nt sen. or any definite object such as a machine- 
gun nest or a battery In fnct the prohlem will be 
further complicated In the case of the airplane, by 
(ho fact Dint, since It Is In the air and the observer 
on the ground, ho can never lie certnln, as he straight 
ons out the ulr plane for the final dive, that It Is 
imlnteil directly nt Its target—consequently, It will 
pnihahlv strike short of or Is*)nnd tlie large! 

lienee, to dim t by radio a loriiedo, a crewless torpedo 
boat, or a erewless airplane, wilh sufficient accuracy 
to make a direct hit on u definite large!, It Is necessary 
that the radio rotund he exercised by a piloted alrplnne 
which files alsive the torpedo, und above and liehlnd 
the crew less airplane Pot-lu< k shooting Is never profit¬ 
able, Dial Is to say It Is rarely worth the expenditure 
of time and materials. Tlie erewless airplane, for In 
stance. If loaded with a heavy charge of T N T and 
directed from another machine, would be a deadly 
weaixm for the destruction of bridges, ammunition 
dumps and a variety of other rallltory objectives, but 
to send a fleet of these machines Into the air, dispatch 
them, unattended, over the enemy terrain, and cause 
them to dive for the final blow, would he very hap- 
hnxard work Tlie same amount of high explosive fired 
from heavy artillery would, In our opinion, do much 
more effective work The radio-controlled torpedo Is 
Intended to be steered from the air, and we presume 
nothing less than this Is contemplated In the nse of 
the erewless airplane 

Prevention of Automobile Accident* 


third, to Insist upon reconstruction of exist lug roads 
at places which have proved especially dangerous, such, 
for instance, ns grade creasing* and approaches to 
bridges, and lastly, to Improve the location of the center 
line on dangerous curves and elevations. Particularly 
urgent Is the call tor standard practice throughout the 
country In respect to the location of danger signals, 
the elevation und bonking of curves, and the widening 
of the roadway with regulatton of traffic on curves. 
On the completion of transconttnental routes there toll 
be an Increuse of Interstate traffic, and when a driver 
(lasses Into u new section of the country, where the 
regulations, signal posts, etc„ differ from those in his 
own State, he Is liable, without Intending It, to break 
local State rules, thereby becoming a danger both to 
himself and others. Hence, the need for standardised 
rules, and so far as possible, standardised construc¬ 
tion* from one end of the country to the other 

PerlmiM tlie most Important recommendations of til 
are those which hsve to do with curves an roadways 
und the approaches to them, and particularly the sug- 
gestlon thnt there should be cleared away whenever 
possible, nil stone walls, underbrush, trees, bonks, etc., 
on the Inner side of the approach, so as to make It pos¬ 
sible to olitnln a sight of the other approach at a dis¬ 
tance from the curve of at least BOO feet Further¬ 
more. the curves should be bunked as a protection 
against skidding nnd to assist the driver in keeping 
within the Unfits of his own half of the road. It is 
recommended thut this superelevation vary from noth¬ 
ing for a three-degree curve to ono Inch per foot of 
width for curves of twenty degrees or sharper Fur¬ 
thermore, on all turves of more than four degrees the 
pavement should Is* widened on the Inside one-half foot 
for each one-degree Increase In curvature, and the wid¬ 
ening nnd tanking should start at a minimum of 60 foet 
liefore reaching the beginning of the curve. Another 
important recommendation Is thst a line shout four 
Inches in width should be painted on the center line 
of the pavement on all curves. Furthermore, notifica¬ 
tion of all sharp and dangerous curves should be given, 
by sign, shout 400 feet from each end Another reconi 
mendutlon, aimed at one of the moot dangerous prac¬ 
tices of the Inexperienced or careless driver, Is that 
the traffic code should contain a law to the effect that 
the attempt to pass a motor vehicle, If going In the 
same direction on a curve either hoflxoutal or vertical, 
where the unobstructed line of vision Is leas than BOO 
feet, should be made a misdemeanor Another Impor¬ 
tant provision for Insuring that danger and precaution 
signs shall attract the eye, calls for the elimination 
of all advertising signs except those erected by direction 
or permlndnn of the highway officials. 

The adoption of these suggestions of the National 
Highway Traffic Association would go far to cut down 
the annual toll of fatalities, and we recommend them 
to the careful study of the various State highway 
officials and all owners of motor oars. They would 
Impose no hardship on the motorcar owner, at the 
same time the safety of travel on our pu 
would be assured. 
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terminal porta, we Me no reason why tin* dimension* 
of future liners should not continue to Increuse Oim- 
trnry to the popular Impression, It lx a fact that during 
such a busy rummer season as Ihla of 1923, sldps Uke 
the “Leviathan," “Majestic' and "Aqallunla," In spite 
of their heavy overhead charges, are able to show a 
satisfactory profit The trip to Europe, despite Its 
coat, reveals no signs of losing its popularity, for 
Irans-Atlantlr travel is growing steadily The enor¬ 
mous Increase In wealth due to war profits has placed 
the luxury of a trip to Europe and travel on the con¬ 
tinent within the reach of a large cluss of i»eop!e, who 
before the war would have looked uiwo It as a great 
extravagance So long as there are sufficient travelers 
who are willing to pay from $fiOO to $11000 for their 
accommodations, Wg ships will be a profitable and 
attractive ventnre. 

We welt remember the sensation w hlch was produced 
when Dr White, the Chief Constructor of the lirltlsh 
Navy, predieted thHt we should see a 1000-font ship 
upon tlie ocean At that time the largest vessels were 
the “City of Paris” and the "City of New York," each 
GOO feet in length Today, In the “Leviathan" and the 
“Majestic," we have practically reached the 1000-foot 
ship, and he would be a bold prophet who Hlltriued that 
thla was the absolute limit Thus, among the papers 
read at the International Congress above referred to, 
we find that 81r Cj rll Kirkpatrick, Engineer In Chief 
of the Port of I/mdon Authority, considers that vessels 
over 1000 feet will lie built, and recommends that the 
entrance locks to the berths Intended for the largest 
ships of the future should he 1100 feet long, ISO feet 
wide and 4G feet deep over the sill He recommends 
the same dimensions for future dry-docks, with the 
floor four feet lower than the sill to permit of facllt 
fating repairs, on disabled ships. Mr F Wentworth 
Shields of the Port of Southampton stated that those 
who had to deal with the situation at the port fre¬ 
quented hy the largest liners were most anxious to 
know whether owners and builders would eventually 
set afloat ships of flO.OOO or 80,000 tons. According to 
this, and other authorities, the limit of the slxe of 
future ship* should be set. oot by the ship builders or 
owners but hy the dock owners, who would denmnd 
un Increased rate per ton for the dock aecommislutlon 
of the larger ships. He tells uh tliut to accommodate 
a ship drawing 40 feet, width Is tlie maximum draft 
of (be “leviathan" and “Majestic," costs *1,000,000 per 
■hip berth and Uiut a herd) to accommodate a ship 
drawing GO feet would cost double that amouut per 
berth One authority ut the conference stuted that the 
cost per lierth would Increase hh tlie cuts* of the drutt 
of the vessel that lay alongside that berth 

Now, although it seems likely that the increase in 
first-class travel, and the Increased capacity of such 
travel to pay very hlidi prices, will fiivor the construction 
of ships of 1000 feet or over, we are flrmly of the con 
victim that, unless some cheaper method of dock con¬ 
struction can bo develo|ied, the OM-foot length, 100-foot 
breadth, and 40-foot draft of the “Majestic" will be 
the limit of dimension* for future large pareenger 
liners. 


To Bridge the Golden Gate 

MMO RB than one of the leading engineers of this 
HiH B country has been approached of late with the 
request to give a tentative estimate of the 
WteteH coot of building a bridge across the Ooldcn 
Gate at the entrance to Ban Francisco harbor In 
Mply, they have not hesitated to state that, in spite 
of the great span of 4000 feet, the design and construc¬ 
tion of such a bridge is feasible. The difficulties of the 
project hare been those of poUtlcs nnd finance rather 
than that of engineering, but recently the California 
Legislature ha* authorised the counties to Intu bonds 
for bridge and highway work which they may Jointly 
wlili to put through. This removes the difficulty due 
to the fact that the bridge would Join two different 


counties, and now that this I 
moved, a Committee lms been f< 
tl«m of the bridge, anil the city 
that a 4000-font spun will be I 
Gate for fJT, 000,000 
As with the Hudson lllver Itrldgi 
problems are rather those of (li 
lng It would be quite posslli 
gap between the headlands at the Golden Gate with a 
span that would carry any load which might be lm 
imeed, not merely by the traffic demand* of the present 
but by the Inevitable growth of truffle In the future 
The limit of span for a cantilever bridge Is about JOoo 
fret, and hence the structure would hnve to he of the 
suspension type Now for a susiwnslon bridge, not 
even 4000 fri t would he the prm tli aide limit, for tho 
engineers who have specialised In long/quin Kusjienslon 


begun to take on something of a political color Today, 
however, we Ixdleve lliut the Commission Is sincerely 
wlshrul to give the rullroiids u square deal In this 
effort, particularly In resisting the untl railroad propa 
gunda above referred to, II should receive the hearty 
cisiperullon of the country acting through It* accredited 
representatives In Congress The situation Is so serious 


bridge* will agree with the statement of Mr Lindcntlial 
that, considered merely as an engineering proposition. 
It would be possible. If tliere were n vail for It, to 
build a Kusjienslnn bridge of G000 feel dear spun, that 
would he jsrfeilly stable and enduring 
Tlie estimated cost of *23 060 6011 seems low for a 
bridge of this magnitude, and If Hie dtv engineer 1m* 
been correctly quoted, it would look ns though the city 
were building too much for the present need and with 
ton little regard for the growth of traffic both rail and 
vehicular, which the optmlng of this greully needed 
structure Is certain to promule It Is a dlllhult and 
costly undertaking to Increase thi capacity of n bus 
(tension bridge once It has been completed Ambiguities 
will arise as to the exact distribution of the stresses 
between the old nnd the new work, and the prohahlU 
ties are strong that enlargement uml reconstruction 
will Involve a sacrifice of the artistic appearance of 
the structure. 


Hotu Fast Shall We Travel? 


tlully one of comomles, for (he cost rises 
more rnpldlv than the sliced e*i**-liilly In ix*nn travel, 
and there Is ii limit to the price Ihe public will pay 
So fur us is* un fruvi I Is concerned the question was 
answered In an nrtlilc In our Issue of April, 1023, by 
Dr bmst bovrsUr, In wlilih lie showed that to raise 
Ihe h|xh*I of tin “lii«v hit ban ’ to knots sea-speed 
would necessitate un Increase of her horsepower to 
18GOOO lmrse|s)wer, uml tliut her length would have 
to he Increased lo H>s>ut 1000 feet und her beam to 
110 fret He showed further tliut to secure a 33-knot 


vessel, tlie tenglll Would have to he 11 JO feet, the hewn 
147 fret nnd Ihe horsepower 380,000 Hence, It was 
concluded that If we wish to cross the oceun ut u speed 
of over 2G knots, we must do so in u trans-Atlantic 


Anti-Railroad Propaganda 
NHFN'UOl'8 among the great Institutions 
and Industries of the country which stnnd 
out head nnd shoulder above all others Is 
our vast railroad system Without u doubt 
transisirtiitlon Is tho basis of our modern Industrial 
life Let us never forget tlmt Hence, nny plot agnlnst 
the railroads 1* n plot against the eounlry, for if the 
vhlous propaganda, whhh Is now being curried on 
agulnst tlie railroads, should succeed the whole system 
will he threatened with dlKorgnnlsuitlnn and bankruptcy 
If this should happen, the dlsuster would embrace not 
not only those who have Invested their capital anil sav 
Ings in tlie railroads, hut the great urtuy of mllrond 
employe* nnd their families. Today the railroads of 
the country employ about 1,800000 people, Including 
more thnn 20000 official*, and If we take the commonly 
accepted average of five to the family, we arrive Rt u 
total of nine million people whose wellhdng Is directly 
lied up with the prosperity of the railroads. A large 
und increasing number of these employes are holders 
of railroad bonds and stocks, und If we add to them the 
millions of people outside nf llie railroads who have 
Invested In railroad securities we slmll find, probably, 
that the interests of about anc-flrili of the American 
people arc closely hound up with those of the railroads. 

The propaganda* of the country, headed by La 
Fnllette, are trying to spread abroad the Action that 
the railroads have placed upon their pro|s*rlles a fic¬ 
titious valuation which Is uboiir ten billion dollars 
greater than the exuct value Tlie rnllromls are seek¬ 
ing to hnve merely a fair valuation placed njsm their 
properties, nnd they ask that tlie Interstate Commerce 
Commission treat them In accordance with tho term* 
of the Constitution as Interpreted by the enurt*. In 
taking this attitude they sliould receive the support 
of the whole country The question 1* not one of more 
academic Interest for If La Follette und hi* associate* 
hare their way they will strike a blow at the railroads 
even more deadly than that with which they have 
crippled our American Merchant Marine, 


With rvnurd to travel hy rail, the indications are that 
00 miles un hour will Is Mil maximum speed for many 
years In come Tlie fastest train In tlie world today, 
traveling on u regular schedule, whs pluced la service 
on Tilly of this veur on the Groat Western Rullway, 
England 'Die mw train runs between Cheltenham 
und Haddington England, und Its inHXlimmi speed Is 
obtained Is l wren Swindon anil Paddington, a distance 
of 77'4 mill's, which Hie timetable requires to be cov¬ 
ered In 79 minutes, or lit u s|s**l of 61.8 miles per hour 
Although this Is the fastest train, there arc several 
expresses In tlml country with Ii travel ut approximately 
tlw sumo sliced over limited distances. 

The railroad systtius of Hit United Stutes Ims no 
(ruin whedulud to run so fust, till hough the speed is 
iipprouthcd during the summer seunon between Cutndea 
und Atluntlc Ulty It would be quite possible, with 
our more powerful engines nnd in spite of our heavy 
trains to run trains at 60 miles an hour, hut of lute 
yeurs It Ims been the policy of the management to re¬ 
duce the Missals of our fustest express trains. It Will 
bo n numbered thut, twenty yeurs ugo, Ihe New York 
Centra) nnd the Pennsylvania Uullrouils Instituted tho 
famous Jrtth Cvnlury trains, which ran between New 
York und tlilcugo ut first In JO hours und subsequently 
In 18 hours. There was a heavy |smutty un them* 
trains If they were tide on arrival, anil the engineers 
were under orders to make up anv lost time as quickly 
its possible Tills they Invurlubly did, and some very 
fust running was done 

The writer traveled In the cnb of the New York 
Cent rul’s 20th Century train for most of tho distance 
from New Turk to Chfcngo and buck, nnd by coreful 
stop-watch timing, secured some remarkable records, 
lm lading four successive miles In tlie Mohawk Valley 
at 83 mile* an hour and considerable stretches of 
(ungent down the Hudson Klver Division at a sustained 
speed of 79 miles an hour On (he lust named run, the 
train left Albany 20 minutes late and In spite of numer¬ 
ous slowdowns made the rim of 13173 miles from 
Albany to Spuytcn Duyvll, Now York, in 131 minutes. 
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Our Abrams Investigation—I. 

Some Preliminary Impressions Regarding the Electronic Reactions of Abrams 

By the Staff 
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Tfcg Six-M*t*r International Op Rue 

C LAM raring bar small y*cht* of SO to 80 feet w« tw¬ 
ite* length U becoming Increasingly popular, a 
tbet wblt* la fan of promise for the fatare of this, 
the ftoMest and purest of aU gnat sports. Time waa 
whan /adit racing, and particularly International cap 
racing, wm of necessity a rich man's sport. In proof 
of this we hare only to consider the great series of 
contests for the America's cap, when the tusk of de¬ 
signing; building, tuning up, and racing a 00-foot sloop 
meant the expenditure of several hundred tltouaand 
dollars. Furthermore, the sailing of a 90-footer Is 
mainly a professional's Job, with a highly paid captain 
at tbs wheel and a carefully selected crew, which In the 
case of one ship, the “Vigilant," came to over half a 
hundred men. 

Contemporaneously with the development of the 
America cup yacht, there has been n growing appreels 
tten of the fact that Just as much skill may be devel¬ 
oped, and competition may be every bit as keen, In the 
building of amaller craft that do not too seriously over¬ 
tax the purse of the average cltlsen, and when small 


“Six-Meter yachts." These line little craft are designed 
according to a rule which absolutely shuts out any 
freak designing, end produces a normal boat of mod¬ 
erate sell spread, that la fart In any weather from the 
lightest wind to a breese which calls for the tying In 
of reefs. 

Before passing to a consideration of the races of 
1023, we wish to give some facte which show how 
remarksI4e Is the present revival of yachting, and to 
point out abut a grout Influence the internal cornbus- 
tlon motor bits exerted In |H>pulurlElng the sport Not 
only Is tlie fleet of boats thnt ure propelled entirely by 
Internal combustion engines exceedingly large, but the 
sjiorl lias been greatly assisted by tbe practice of fur¬ 
nishing suiting jaebts with motors of moderate power, 
to serve as nuvillurle* In culm weather, and for service 
In entering and leaving harbor Thus, Lloyds Register 
of American Inclits for thin year shows that there are 
todnj no less than 320 yacht clulw In the Uulted States, 
and that In all 3000 judits are listed for 1923 Of 
three about 80 per cent ure either driven by engines 
alone, or curry engines us uuxlllui-) ilower The various 



Tep center! “Lea" (American), M points. Left! “CoUa UP (British), » points. Right! “Reg" (British), 32 points. Lower: “Clytte" (American). 27 points 


boat racing began to take on an International flavor, 
with aU the competitive Instinct* to which It appeal*, 
yachting received (he greatest Impetus which has ever 
ham given to tt tn an Its long history. 

F ntih s nixn a, tt now became possible to dispense very 
largely, If not altogether, with the services of paid pro¬ 
fessional skipper* and teamen, and there baa been bred 
among as, and Indeed throughout the whole yachting 
WojMt a race of amateur* who can hold their own, 
take* the Ivfceet or In the handling of the sails, with 
tfc* brt* of the professional men. 


Another Influence which has been most potent In the 
promotion of yachting was the great war, with the sub¬ 
sequent high rate of wages demanded by the hired 
hand. Thin, coupled with the great first cost of a 
yacht, baa rendered It practically Imperative that the 
owner should depend upon himself and his yachting 
friends for the crew 

Among the many cups, Nntlonsl and International, 
Which are now being raced for year by year, none has 
attracted so much attention, or produced such excellent 
competition as that between what ere known as the 


Moots of the present year also have shown what * 
great hold tlie sport has taken upon the American 
people Thus, nearly 7B0 vessels started In the Regatta 
during the recent Lnrchmont race week, and. Judging 
from the number of new boats thnt are planned for 
next year. It Is evident thnt the season of 1924 win 
make an even more remarkable showing 
The first International contest for the cup offered 
fbr six-meter boats took place In British waters In 192L 
The majority of the races were suited under the condl- 
(Continued on pace 295) 
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Com pound microscope with srirromrtcr measuring 
to 0.90001 inch, naed for measuring identification 
mark*, blood corpuscle*, etc. 


H 1- IKhQUENTI.Y u homicide case rest* pri 
uiarlly upon the question “Was the mor- 
tal bullet tired from the defendant a gun?" 
For many years, In a Inrjte number of 
on non, oonvlitlon ufler conviction Iium oc- 

- curred heiuuse the methods used to an 

ewer thin (mention, accepted -by pixm-cullng attorney a, 
the court and the Jury u» Huflklent and convincing, have 
been faulty Tile defendant'll attorney baa been pre¬ 
vented by luck of fund* or lack of knowledite from 
adequately examining the possibilities of error 

There la a certain rigid at lent I lie procedure wltkh 
tdtould be upplled In all <uhoh Involving the duration 
whether the mortal bullet |maned tlirougli tlie defen¬ 
dants gtm All Identifying iniirka must be obaerved 
and accurate measurement made that allow the (allber 
of the gtm anil Hie bullet, the manufacture und the 
style of weapon through which the hullet was fired 


Practical Criminology at Work 

Some of the Adventures of the Scientific Modem Detective 

By Norman G. Meade 


mined by proper and exact method a, but the next atep 
la to meaaure nil of them conaccutlvely at the muxxle 
end from the right to the left around the barrel It will 
lie found that the groove* and the lands vary mettsur- 
ahly in width due to unavoidable tnuccuradra In the 
manufacturing process. 

The first thing, therefore, Is to determine whether 
Hie mortal bullet was fired from the defendant's gun 
and If the marks were made by the rifling at the muxxle 
of hla gun The measurements around the muxsle of 
the gun showing the width of the lands and the grooves 
will correspond to the murks on the bullet If It wus 
fired from that gtm The final marking of the hullet 
comes from the muxsle of the gun and any murka or 
imiiMurcments In the center of the barrel or ut the 
breech are of no consequence In the test. Near the base 
of the bullet, which la lust to leuve the muxsle, will be 
found the markings corresponding to the gun from 
vvhhli It was fired, and these have to be measured 
accurately also Measurements of the gun anil the but 
let are made mlrrownph ullv beginning from a certain 
ixilm und following around the barrel at (lie end. A 
set of measurements of the hullet luld out to a large 
acale can be revolved on u similar set of measurements 
of the musxls of the gun mid If there Is a variation 
of even one measurement, there Is a suspicion that the 
hullet came front another gun, and If there Is a variu 
lion of two or three measurements, It Is almost con¬ 
clusive evidence that the defendant's gun did not fire the 
mortal hullet 

It often occurs thut at the rim of the bore there is 
some aci (denial mark such ns rust or n bruise which 
cuunes nn elevation of the metal These muxsle condi¬ 
tions leave certain marks or scratches on the bullet, 
and If the morlul bullet correaponds to these marks, 
and to tlie measurements of the test bullets, only then 
wua it undoubtedly fired through the same gun These 
are a few things to l>o observed and avoided, otherwise 
an Innocent iiersoa might lie unjustly convicted, due to 
lack of appreciation of scientific facts 

Just how a criminologist goes about his work of ac¬ 
curately checking up the conditions surrounding a homl- 
(hie case is well illustrated It) the work or Albert II 
Hamilton, Hie foremost ndcrochemlcul exandner Hnd 
criminologist In the country, who has figured as an 
expert in about one hundred und sixty murder eases 
In ull parts of the country, ns well ns hundreds of civil 
enses tor exutnple, a few years ago Elmira, N Y, 
had un epidemic of burglaries and the city seemed to 
he Infested with porch climbers and keyhole artists, 


oat corroboration, and the detectives waited for Hamil¬ 
ton’s report of Ills findings, 

In preparation for a microscopic deductive examina¬ 
tion of the room, Humlltun supplied himself with a 
special microscope, measuring devices, chemicals, draft¬ 
ing instruments, chemical bless] reagent* and rubber 
gloves. From Immediately Inside of the door, he made 
his first general survey of every blood spot wherever 
located upon floor, wall* or furnlstfings, and carefully 
calculated where each wound In the human body must 
be located to spatter the blood where found. He then 
reversed this preliminary process and traced the steps 
from where the bodies were Ant wounded to where the 
large spots showed that they finally rested 

It was determined that the first shot waa fired when 
the officer* were Juat inside of the door, but so far 
there was nothing to show the order In which the shots 
had been fired, or which had been fired first The three 
bullets removed front the bodies of the slain officers 
at the autopsy were examined by Hamilton und found 
to be of three different makes. Examination of the 
rear of the cylinder of the mortal gun showed that the 
first and second cartridge* exploded had contained the 
bullets found In tlie chief of detective*, and the third 
Hnd last bullet had entered the body of the chief of 
IKillce The flrat bullet wounded but did not kill the 
chief of detective* The chief of police hud nn a derby 
list, and bis lieud was held down either by htmsetf or 
(he burglar who was not shooting The fatal shot went 
through the top of bts head Into the brain and the 
officer fell, as shown by the large blood hemorrhage. In 
the pocket of the captured burglar there were a number 
of Jig-caliber cartridges of two different makes which 
corresponded In age and appearance to those found in 
the revolver When Hamilton's work wum completed. 
hl» report was submitted to the detective department 
and Klmwwl u startling corroboration of the story of the 
prisoner, of which he hod remained In Ignorance It 
had checked up event * In the naan so accurately that 
the prisoner wu* sentenced to life Impriaunment 

Cases frequently occur where suspicion points to a 
Vermin as guilty of murder where. In reality, the slain 
person was killed by a self-inflicted wound. Certain 
definite steps are taken to prove such condition*, and 
may be well illustrated by a suicide case a short time 

In a small vtllHge In eastern New York, where the 
principal industry is the manufacture of cotton and 
woolen goods, there lived a young man and hla wife, to 
whom we will give Hie name of Brown, tiring with 
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sibte miscarriage of Justice, for Innocent people often 
behave In tbo some manner aa guilty now. They knew 
that It was possible for a person trained and (killed 
In the analysis of gun-shot wounds tintl weapons to 
examine the body, the weapon, the bullet and Hie eon 
dittoes surrounding the death of the victim and deter 
mine whether murder hnd been done or death was 
caused by the victim's own hand. 

Therefore, the body wus subjected to n critical exam 
inatlan l«y Hamilton, which was short, for he knew at 


made by the limn were declared to be Identical with 
those that had been followed for so many miles. 

A casual Inspection disclosed no Injuries on the man's 
bod}, and his clothing was cleun uml without evidence 
of tdood Stains except on the thick edge of tile sole of 
the right shoe, where there was a dark red de|smlt 
uhout u quarter of an Inch In dlametir It upptared to 
the sheriff to be a blond stnln, nnil when the Mexican 
was usked to explain Its presence n piled that he had 
been riding n burro and he must lipricked the 



murder bullet, rnasuifted tt diameters. with actual dlmeoaiona marked of the sronvee and lands. it waa claimed that 
chess meaato dlmeoaleue ere ehown at the right Center Microscope micrometer mle uwd Is meklas delleeU manna 
hooted pistol, Shswlas, by dtrerseoee from the taarlu <m the bullet, that the latter could not here been fired tram th 

The rata of the microscope in establishing guilt and Innocence 


the bullet waa fired Joining llic vlrtln 
mu. JWsMf Croce- The murderer whs Ren¬ 
ta weapon tenred to life Imprison- 
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Behind the Underwriters’ Label 

The Gruelling Tests Imposed by the Insurance Man Upon Materials and Appliances 

By A. G. Ingalls 


If W 

l h 


f gBggg lUKN we read that a manufactured product 
|%|U| lioH Iaa>n “approved’ by the Underwrltera, 
% wM \ w hat la the reaction that takea place tn 
I* VI our mind? Obtloualy, the pliraae haa a 

fa\orable slgnllhiince else tlie lmimifw- 

1 - 1 turere would not Irnlude It In the cleacrlp- 

tlon nf Ida product If we are Ihe uverane human being, 
bu*y with trouhlea of our own, the chances ure that 
somewhere In a remote comer of our mind we may have 
a liu*} Idea tliut the pliraae Indicate* that the object 
la Arcpnmf Mnybe the manufacturer, when he got 
around to It, aent n aample of Ida product to the Under 
wrltera, and the latter, turning It over In their handa 
n inoinenl and nixing It up aald It looked iim If It 
wouldn't hum eery easily and an wrote back tliut an 
fMr aa tlioy were coneemed he could uae tlielr label 
and upproMil If they wnnteit to 
lint It Ian t done that wnc 

The way It la done, width la the gist of thla atory. 



a Are? This Is only one example of the many teats. 

Necessarily, since all kinds of tilings are to be tested, 
the Ug Chicago laboratories Include several kinds of 
work. There is a chemical laboratory; an electrical 
laboratory, a mechanical and a hydraulic laboratory, a 
Are-testing laboratory, and several others. In all these 
laboratories there Is an immense amount of tasting appa 
ratus, and It haa to lie added to continually because 
there Is no uniformity In the nature of the things to be 
tested When a brand-new device reaches them aorne- 

, .~ . one lias to tlilnk up a new aptwratus to test It with. 

. r i Manifestly It Is Impossible to teat every Item of every 

antl-slar* propsrtlss. It Trrlas manufactured product In I lie Chicago laboratories. Las) 

1- u, determine whether h la mf- year six hundred million labels were pasted an ap- 

”th thTSl? Hty °* '** b * * i ' ur proved products. The result Is that much of the work 

,, . _ , must be conducted outside Wherever In the nation 

a widely dinsnat tests whose successful pas- things are mude the Underwriters’ men must go. For, 
mesns lower tasusnee rstes to the user sf the , f only a sample of a given product Is tested, what 

equipaienl in qaeatlon assurance Is them that the output will be kept np to 


la tlie bent sort of proof ihnt In have eameil the right 
to la-ar the word*, "Underwriter* Laboratories—In 
spec led,” a product must lam pa weed through un In- 
tiulalthm, figuratively and literally of fire and water 
When the Underwriters huve llnlslicd testing an uppll 
nnce, or a new kind of nsiAng, or of Aoorlng, or any¬ 
thing else und have appro veil It—If they have upproved 
It—It la II oaf*, het that It not only Involves u low Are 
risk, Imt la from every ordinary angle h good und de- 
Iieadnhle piece of inert hundise 
How they do go at the Job la ably and Interesllnglv 
told In u work entitled, “A Nynilwl of Kafely, by llarrv 
Chase Ilrearley, who begins lit the beginning und tells 
how the whole work of lns|lection as now practiced 
grtw out of an Idea In the mind of one man flilrty 
years ago It was In 188R, the year of the Worlds 
hair at « hleugo, and the electrical Installatlisi it) tin 
fair was for those days, unprecedented In else On ac¬ 
count of thla and latinise there was little established 
(Inla or the reipitHltr ipialttv of electrical equipment 
tlie lire Insurance companies were worried about tlie 


to reduce Insurance premiums of any sort whatever 
Tlie Underwriters want to know, und they make ex¬ 
haustive tests In order tn And out Just lmw many 
• Imnces there are in n thousand of u structure taking 
Are from sparks on Its patent moAng, or from lighted 
i!gurelies In the office wastebasket As a small In 
stance, wlmt Is the Are rink In a particular nutke of 
electric curling Iron? They don t know . so they test 
It anil And out They do evirv thing they can think of 
that could ever liuppen to red hot wires surrounded by 
u possibly defective slwll hxiierience has taught them 
that no mutter how fesdproof an appliance Is, no nrntter 
whut lnslructions for Its pn>|« r use come with It, some¬ 
one will manage to do tlH? wrong thing and quite likely 
stnrt a Are (liven dully use by thousands of people, 
no chance of sturilng a Art In norm peculiar careless¬ 
ness la too remote So at Die Under* rlters' Labors 
lories the electric curling Iron Is tried and tested and 
tortured It Is "tampered with In every way, but 
always having regard to nm thing—how might It start 


sample? To get around these difficult 1 m the Under¬ 
writers divide their work Into three phnses. There Is 
Ihe re-examlnatlon service, Involving such products as 
tire-pumps, acetylene generators and electric welding 
machines—devices which, because of their sise and 
cost, are relatively less likely to be cheapened after 
testing a sample and on which It Is safe to make testa 
inly one or more times a year Then there Is the in¬ 
spection service, which is somewhat more thorough, 
applying to such articles as sprinkler equipments to 
which it Is impracticable to affix labels. Lastly, there 
la the label service which requires that ate of the 
Underwriters’ 290 outside Inspectors shall make fre¬ 
quent visits to the factory, often by surprise, and fol¬ 
lowing eloaely a rigid speddcutlon of requirements 
issued by the Underwriters Laboratories decide whether 
a given lot of goods bag been kept up to the standard 
required for the release of the magic word “Impacted.” 

There Is no compulsion on any manufacturer to have 
Ids product Inspected, but the service haa come to have 
such a reputation for honesty and reliability that Ita 


IKtssihlllty nf n great Are starting ut the exposition 
from Inadequately Insulated wires. At that time a 
young man named W H Merrill made tlie suggestion 
that an elec trieul testing laboratory he set up So well 
did hr “sell his Idea thut he was given a small room 
and was Indulged In Ihe modest luxury of u helper a 
clerk and *.19(1 worlli of equipment for the Job. 

When Hu Chicago ex|Hi*ltl<« Job was done, Mr 
Merrill was told to go rlghl on doing the same work for 
the Underwriters, lie Is doing it yet Today he Is 
prealdenl of the X ndc rwrlters' Laboratories, Inc, of 
Ohicogo, hut Insliml of the two helpers of thirty years 
ago (he work keeps 17) busy And It is still growing 

XVhen It come* to (tiling Just wlmt sort of things 
the Underw rlters' laboratories pass Judgment on, It Is 
hard to Include tliem under nnv single (tending—unless 
one says, simply, "things.' And this would not be 
half as Inaccurate as would lie un effort to name 
them all within the etwee of this imge Tlie Under¬ 
writers Interest pertains to everything that enters 
tnto the cans tract Ion of any building that Is to carry 
Are Insurance, and then extends to devices designed 



approval Is a highly valuable asset to him. This the 
Underwriters do not begrudge or envy, but It is rMUIy 
an seel dental by-product of their work For the maln- 
imance of their work proceeds from self-interest 
Returning from the Held to the Chicago laboratories 
and choosing for illustration something which la ob¬ 
viously important from the point of view of In Asm- 
maWHty, rooAbf materials undergo three Undo of teats. 
Iim, It is approached within ten Inches from • pitta 
of trou heated to 1100 degrees Fahrenheit and heW there 
until Asms* break out The ttme required gives « test 
<e the Are-reststing qualities of the roofing with regard 
to the host of radiation, Rkms. Next, a standard alaod 
brand la let hum itself out while lying on the roodsg. 
Thla gives a test of the Are-real sting qualities with re¬ 
gard to brands flying from adjacent buildings. The 
third and s ev er eat test is the wind driven Asms teat, 
which forma the subject of our current cover <Mgn 
A roaring raaaa of oIHUdm driven Dp a 12-retla artificial 
wind attacks the surface of the raffing uadi it Is ig¬ 
nited. Tbs data required for Ignition and the rata of 
spread over th* raffing are noted- 
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A rtoM> Km Trufc oa Factory 
Hoof 

fpo KXPXDITK tlM tooting of Its auto- 
1 pottiM under actual road conditions 
nad at varying speed* a well-known ital- 



Gcneral vlsw of the factory-roof race track and one of the four courts in the 
center of the plant Workshops for making adjustment*, placed under highly 
banked eurvta, are reached by inner track 

During the isist year more than 184 000000 ahlimiontH 
were handled and these shipments hud to la* handled 
at leant once ol point of origin uud at least once nt 
point of destination, In addition to handlings en route 
Tlie uicruge weight )tt>r sliliamni was approximately 
82 pounds, producing a gross reienin of npproxlnmti ly 
1294,000 000. trum the magnllmh of the business It 

can readily be seen that it Is necesKiiri to tonke a most 

rareful selection of vehicle equlpiiiinl 

In New York (tty I he roiii|s<ni miulres AM nmtor 
vetihles and approximately IXai liorse-drawn In Chi 
they use In dally service ulsnit 048 horse-drawn 


they are placed on an elevator and carried 
to tbe root of the factory In which they 
have been built, where, more Uiun 100 
feet above the level of the ground, there 
l» a tout track 70 feet wide and nearly 
thrae-quprtera mile around, on which the 
ctuiest* can be run under the direct can 
tool of the stiff engineers. The track, 
tormed of two straight stretches united 
by banked curves 20 feet high, permit* 
of operating the care at the highest pos¬ 
sible speed* 

The odd automobile testing truck occu¬ 
pies the greater part of the roof of 
gular factory building at Ungotto, a suburb of Turin 
The works consist of two main iiarallel blocks, united 
at their ends and measuring 1270 yards around The 
space between tbe two main blot kg of buildings Is 
divided Into four large courts by three transverse 
buildings, whlcp afford ready communication between 
tbe live floors of tbe factory, bv means of four electric 
elevators In each transverse building In all, there are 
seventeen electric elevators In this huge plant 

The roof test track Is constructed of reinforced con 
crate with a mwclul kind of asphalt us top dressing. A 
thick concrete wall live feet high, on each 
side of the two straightaway sect lists and 
an the inside of the curves, us well us a 
wall nearly ten feet high on the outside 
of the curves, ensures safety fur the 
drivers. Advantage Is taken of the ex 
treme banking to lnstull workslnqie In the 
available gfiucu below the track Tlicse 
workshops are used by I lu- test drivers 
to make the necessary adjustments on the 
chassis after (he trial runs. 

The straightaway stretches of the track 
are slightly cambered In order to ullow 
water to run off Into the gutters on the 
sides. As the hot water heating pipes 
are carried on the celling of tlie slai|is Im¬ 
mediately under the track, there Is suf- 
flclrat heat to melt mow as It falls, so 
that the race track Is available through 
out tlie year 

Chassis to be tested are brought up by 
electric clevutors In tlie transverse build¬ 
ings. After receiving their iiuntn of gaso¬ 
line and oil, as well us water for the 
radiator, the engines are started and each 
chassis sets out un tlie track for a pre¬ 
liminary run of ten or twelve laps. On returning, 
each driver retiorts In writing to his chief, who exam 
Ines the chassis and thm turns It over to otlier drivers 
for further tests, each driver rqiortlug In turn If 
any defects appear, the chassis Is returned to the fa<- electric Industrial platform Irmks 

tory Chassis which pus* the tests satisfactorily are — .. ‘ ' 

sent down to tbe body department or for delivery, as 
tbe case may be. After the bodies have here fitted, 
farther tests have to be carried out un tlie track la 
order to ascertain once more that nil the mechanical service the horse-dniwn vehicle 



with alstut DO trailers. Tlie 
throughout the United Stales t 
H gHsollne vehicles 1190 etc 


Im lulling 20 tractors 


ota I v 


Uunudn consists of 
’ street trucks 32-1 
und 100 seuil-Lrall- 
8.100 horse-drawn vehicles, whlih means n 
total of lAinr, units of which approximately JSft per 
lent In numls*rs are motor lehlilc* with Kl per cent 
if the IoIhI calamity Statistics show tlml In express 
approximately 


12 miles per day,, tbe electric vahlde 20 
miles per ilny and the gasoline vehicle 80 
miles per day, which surely ' 
advantage to Justify their p 


motor track recently perfected by h 
11. hugcol of San hrancisro One of the 
right rear wheels was run u|iun a block 
11)14 lm lies high Measurements were 
then liuidc withli showed that tlie trunlon 
was only raised i% Unties. In another 

u block 12% Indies high During this 
lest the tmtilon wnsonli raised 4'4 Inches 
or only threc-i ighths more than with the 
lll«, ln< li hlisk 

All of with h is due to Ihe unique spring 
constrni thin Tin re lira two sols of springs 
on eiuli side wlilrii are mums ted The trunlon Is free 
to rotate In u hearing wlilrii Is carried between the 
up|>er and lower sprlugs on each side, anil II was Is*- 
muse of the flexibility of tlie axle construction thut the 
trunlon was raised only 414 Ini hes when one of the four 
rear wins Is was on the top of I la 12% tndi block 
In another test the Inn k was rim o\t r railroad trucks 
without musing any Jar or Jolting of tin passengers. 

This truik reeenlly tarried seven tuns of oust Iran 
from San Jisie to Kan h ran, loco, a distance of M14 
miles, In two Inmrs and fifteen minutes. Two nun rode 
In the mb and tiny stated that the truck rode us easy 

Dlls truik mil tarry nine ttsis and tow 
a trailer or trailers mrrylng 11 tons, or 
a tol a I of At tons, at a sustained speed 
of HT, miles an hour II made six miles 
>>n a gallon of gasollm wlilli carrying 
714 tons. 

hxperts wlm Iiiim seen tills eight wheel 
■ rm k In opt ration thiini that It has mnnv 
ailviiDtages our the four wheel truck for 
ripld ininsistrtallon of lurgc liatds of per 
IhIiiiIiU gissls, sin li as fresh milk and ript 
fruit Tlie exlreiiu ly til \lhli axle hang 
Ing of Isith front and nur mis of wheels 
ellmlniites three-quarters of the roud slmck 
TIm milk Is not churned nor tin frail 
hrulseil 

Tin siuiill wins Is with low spring sus- 
IKSiHlon bring the might clow to the 
ground Mt allow iiiiqili mad clearance 
His ki r in lion of Irunloim kixqio the wtwsds 
down In ismtnct with tin road thus pro- 
ilillng sun alls ring und constant truc-tlon 
Skidding or inert timing is Iniismsllile In 
unv onllnnrv o|srallon of this truik 
Flight whet Is anil small tires ensure pusl 
of lids tnr In split of blows,ills or even 
a wheel Hull until brakes on lilt eight 
h isisi and sun ismtml of a heavy loud 
i the legal llndl ran lie maintained with 
nils that the limit lie 
ring are such us to 
h Is ctipuhle 


live steering 
the loss of i 

Hlieeds up tn 

safell and when uni rg'ciu 
disregarded lln brakes ai 
Justify any sisssl nr whlih 
The front und n 1 ’ 



all alike, und Ihe small 
liras un lmx|a<ual\e The weight Is 
evenly distributed and the load balanced so tlml the 
fmnt wheels enrri I heir proportionate 
load, Instend of tin load being concen 
tralisl m tin nur axh It follows there¬ 
fore that misltrnte lira pressures are 
HUlUcient h llmtiuitliai of slippage und 
skidding suit wear on drlilng tires. In¬ 
ternal nils ring pilots penult lln front 
nlieils lu run straight, thus avoiding wear 
of tires due to custoinur., “toeing In ’ 
Ilrake linings are durable on Hirount of 
large brake area and even application 
Fuel Is not waslod in Imunrlnc and rne- 
lag of the driving wheels over Irregulari 
lies of the riHid 

Freedom from twist und Jnr secure long 
life of frame und body or Die track Mini 
mixed weight |s>r wheel gains approval of 
highway sn|ien Isom Dm t ments are saved 
from concentrated Inipui f ami tires from 
overloading, by eight point* of contort 
with Die road. Free storing easv brak¬ 
ing and comfortable riding leave the driver 
untroubled to wateli the vigilance, accord¬ 
ing In Ihe claims made by the d 
of this novel truck 
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Rebuilding a worn axle A M-lnch slab shear, welded for $838. New plate would coat *4500 Repairing locomotive frame in place 


Electric Welder Vs. Riveter 

The Past Successes and Future Promises of Electric Welding 


-1MOM1 the nuiny vuluuble si rvlces remit roil muki mw cylinders, vulvc <liesls, etc m> Isidly vvera our troni« to Eurotie and bringing them bock again. 

Iiv ilectrhilv miisl In? mkout-d tin art of these parts broken on flu* damaged hIiI|w In u report on the mutter, Ibe engineers In clutrge 

electric welding, width already holds an While the sal, Jett was under discussion, a few of tho of this imrlltular work gay that on the cylinders of 
oftluhilshi d iHMltlnn and promises, as It kIi1|>h wire transferred to the Navy unit sent to the the twenty vessels of German origin, not counting for 
breaks down old, established prejudices \t w Vork Nuvy lard for repairs. Ilcre Captain BP a moment the turblne-tlrlven “Vuterlond," there were 

- to inono|N,llzi certain constnn ilv> and re- Jessoii, after conferring with an electric welding com- no less than 118 major breaks. Ilud not are welding 

pair work for width It Is istullurly wi 11 lilted All hough |mnv, rccoiimu nded that the broken cylinders be re- tieen available, the rcpulrs would have entailed tho 
the recognition of the value of I let frit welding Is of paired hv welding In lids lie wus heartily supported ronewnl of some seventy cylinders. It shoultl be noted, 
comparatively recent date, IL was successfully done by Iiv Hear Admiral Ilurd tht Industrial Manager of tho that in splto of the large scule of the damage, the work 
hllliu Thouipstm nearly half a century ago, anil down yard and ultimately the Itureuu of Steam Kngincering was done In placo on the ship, tho cylinders not being 
through the years It was iwil In a more or less lentu Issiud orders to make tho repairs when posslblo by In any Instance removed After cureful estimate by 
live wuy until the Huldwin Iss-oiuntlve the Navy Drisirtiuent It was established 

Works und the I'rie Itidlrmid btgan to 
■iiHko systematic use of It on a large si ale 
The Haldwln Company did not hesllalt to 
apply It In Isdli r ion-arm lion and the 
vurlous locomotive Imllders und tin rati 
road shops of indip*ndtnl railroads In 
the United Stales have employed It Isdh 
In boiler const nation and rejsilr work and 
In the n pairing of broken < list Iron lyl 
Indirs Tho Brie Uallroad In iMirthiilur, 
for nmny yours has sis tired exec llent re- 
suits In using the short regulated are In 
the reisilr of Its liN-omotlve ivlindcrs lor 
loeoniotlve work one great ndvuntuM of 
electrle welding Is that a large numlur of 
repulrs ran he made without withdrawing 
the loeoniotlve from w nice 

Tlte vi ry grutlfylng suectss which 
are welding has uildeved In li h nmotlvo 

building and repnlr work now bids fair Comparison of riveted snd welded Joints withdrawn mull nn arc about one-eighth 

to be duplicated In marine work Hen Its of on Imh I* established between the 

efficiency was most drumuthullv eU-iiw>n*traled when electric wilding, und to nsort to mechanical imlchlug electrode and the metal to be welded The grant beat 

the United Sluti's (iiivi mmenl wised tin German ships only where welding was lm|irm double. Some of the fuses both the work Hnd the electrode, and the metal 

whli h were Ivlng In our ports mid determined to turn iKVouipitnvIng Illustrations show the ohnrncter of tlie from tlte lutler Is deposited on the metal In proper 

them Into tnins]»>rts for taming the United States breaks In the ivllndcrs etc, und give ilcar evidence of lng the abutting edges for welding they are so shaped 

troo|is to the theulir of war In l,urope Although this the serious nature of tlie Injuries. So bail were they ns to provide a “V-slmped depression, which, beginning 

Is tin old storv It Is so |*rtln«it tlmt the outstanding that u imuinrundtim of tlie Injuries written In Oermnn at the bottom, Is gradually filled up os successive layers 

fmts umy well he recapitulated and found on one of the shl|is, ended with the slgntft of metal are deposited from the electrode Referring 

When our entry Into the war became evldi-nt to iunt remark “Cannot be repaired’ Nevertheless, all to tho work done In repairing the cast-iron cylinders 

tho Oermun Government, they sent Instructions to the tlte shliis were put In shut** and ready for sea duty on the German ships. Captain Jessop states that fnves- 



thut the use of arc welding hnd resulted 
In the saving of twelve months’ time and 
of *20,000,000 In money 
We have referred nlrendy to the neecs 
ally for heat euntrol where the electrli 
are Is used Tlie system used on these 
Sldiw, and most successfully used else¬ 
where toduv, Is what Is known ns the con 
stunt ixitentiul, low voltage system, which 
operates on n general vnUnge of thirty- 
five With this voltage It Is possible to 
deliver and maintain a critical degree of 
bent at the weld, nnd to Insure n proper 
fusing of the original and the added metnl 
The metal to he welded forms one terminal 
of Ibe circuit Hnd tho oilier terminal Is 
n steel wire of n composition suited to 
tlie particular work This electrode Is 
bmmrht Into touih with the metnl and 
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A Redder that Term Iteetf 

By Dr. Enut Foerster 

A CON8IDHBABL14 sensation wan caused In Euro. 

peon shipping circles when the new Klettner rudder 
was first adapted to the small aeu-gulng cargo steamer 
“Frlgldo" of the Butsvler Line. The Idea of this rudder 
Is to do away with power steering by steering engines 
entirely, using tlie turning effect of a small auxiliary 
rudder (“deflector”) Installed In the back part of the 
rudderplate, to move the tuuln rudder. The combined 
effects of the small rudder working at a long lexer, und 
of tho power of the current acting upon the whole sys¬ 
tem, give a turning movement on Hie main blade with 
the effect of a prompt and energetic steering action. 
The motion of tlie small rudder Is controlled bv means 
of n mechanical gear, composed of a |»ilr of yokes and 
horisontol rods, transmitted vertleuth through the hoi 
low axis to tlie head of the main rudder uyst. In the 
case of tho “Frlgldo” tliero Is u drum camected with 
the top of this Hour upon the rudder head, whence u 
steel rope nxlometer gear passes to the w lieel on the 
bridge. After this 200-ton vessel performed satisfac¬ 
tory service for 2% years It was decided to apply It In 


bonds of a wltoeliiian, und llie ship sue placed In 
regulur service without any material alterations, tho 
only change lielng the subatltutlun of bull bearings to 
reduce friction 

The Hamburg American Line, as owners of the 
“Odtnwnld,” have combined this invention, on hunt 
this ship, with another one of no less imisirtnuce, 
called the “AnsehQt»-Krelsplkompnss-8elhst»teurer" 
Ur AnschUts' well known lnxaitlun of the gxroseope 
compttBS hits been developed liy the same tnxentor to 
take the place of tho wheelmnn TbN result Ims been 
obtained by the followlug inellioil At tlie circumference 
of tlie compass are electric contmt points, opposite to 
which a single rontmt point Is fixed to the body of the 
gyroscope In the lower purt of Hie ronqwtw-liotiso, on 
electric motor of about one-half horatpower Is provided, 
wbh h Is connected by a Hull cliuln to the nxIs of Hie 
steering wheel The motor la controlled by the above- 
mentioned system of cantm Is, depending on the laming 
motion of the ship The otllct r of the watch fixes tlie 
course width tin ship Is to-follow—the rest Is auto¬ 
matically done and eontlnunllx correct!d bx the gyro¬ 
scopic-electric device Just desirlls-d The steering Is 
more exact than that by an actual wheeluuin, and it 


as late as 1889. He says. In summarising u discussion 
on Die causes of earthquakes, Although It wauld be 
an easy mutter lo discuss the relationships of earth¬ 
quakes imd other plienomenu, we must conclude that 
the priuiury cause of earthquakes Is endogenous to our 
earth, and tliut exogenous phenomena, like the attrac¬ 
tions of the Him and unsin und boro metric fluctuations, 
pluy but u small part In tlie actual production of these 
phenomena, their grimiest effect lielng to cause a slight 
preponderance In the numlier of earthquakes at par¬ 
ticular seasons. They muy, tlierefore, sometimes be 
regarded us llnul causes. The majority of earthquakes 
lire due to explosive efforts at volcanic foci The greater 
timulsr of lliese explosions lake place beneath the sou, 
and are prolmbly due to tlie admission of water through 
fissures to Hie lieutcd risks hcneutli A smaller numlier 
of earthquakes orlgldale at uitual volcanoes. Some 
earthquakes arc produced by the sudden fracture of 
nsky Hlriilit or Hu produilliui of faults." 

1 111* voliHnii theory In now gem rally iihomluned as 
tlu chief or exen as a xi ry iniisirtunl cause of eurth- 
quukes though It Is, of course, adndttc-d In sjieclnl eases. 

lairtliquukoH art noxv ulniost unlxersally recognised 
as being of tixtonic origin Tills tltiinge In opinion lias 


a lurgpr vessel, tho “Odenwuld,” of fiOOO tons register lias the advantage that It never gets tired 
The operation of the rudder will be mude rlcur by a One niiirked udxnntngi of this i 
study of the accompanying line drawing, which shows that the course Is strulghler Hum I 
the esscntlul features of the dovlce A vertical shaft, steering, with which u more-or-lesi 
operated by the steering 
wheel at /', Is geared to u i 
horizontal sliuft, K This, 


series to oiierute a length of 
horizontal shaft, which ter¬ 
minates above the rudder 
post. A’, of the main rudder 
Tlie rudder post, F, Is hoi 
low, as Is also Hie main rod 
der, A The horizontal lcngUi 
of shaft uliovc mentioned Is 
geared, by means of bevel 
wheels, with a vertical length 
of shaft which posses down 
Inside the main rudder post, 
where It curries at its lower 
end a yoke. 0, which, by 
means of a pair of horizontal 
rods. Is attached to another 





the I'HlIfurnln earthquakes. 
A great many other work¬ 
ers unamg whom, iierhaps, 
Olliorl and Davison are pre¬ 
eminent, huve long since In¬ 
vestigated the relation of 
earthquake centers pi fault 
plums and the tectonic ori¬ 
gin of earthquakes may now 


Bled liy the distance from the pilot Earthquakes 

of the main rudder, exerts a power- rpnOM the xrery eiirllost times the attention of man 
ard und throws the main rudder to f | U is lieen arrested by earthquake phenomena. This 

rly. If the atcemuon tarns the pilot |„ particularly the ense In those countries xvlilih hnvi 


distant stars, gives e' 
theory of relullvllx n 
feltl of Munich 
Aeeordlug lo the in 


—HU 


proportional to the amount of ■ 
pitot rudder, and the main rudder will assume tho de¬ 
ll red angle of helm. 

The “OdenwulilV rudder, which was built by tlie 
Deutschen Werft with all the necessary gear, has 
about 140 square feet of surface The deflector has 
■bout 12 square feet Both are partially balanced, 
and both are Ash-shaped In their borlsontal sections 
and hollow Tlie turning geur of the deflector Is In 
dependent of the motion of the main rudder, tho latler 
being able to move freely In a complete circle like a 
weather cock This always happens, when the ship 
Is to go astern. Then tlie rduh of water toward the 


mm 


propellers automatically turns the ruddor through 180 Art 
degrees, and it tbeq acts as a boxv rudder The steer- 
Ing principle then remains Hie same, the pilot ami the «roi 
main rudder acting very promptly under the Influtnee all 
of the propeller suction. The main rudder reverses B v 
Itself under the Influence of the astern turning pro- > 
peflnrs before the ship herself has begun to go astern gm 


deslrurtlxe effects of the larger shocks. The imisir- 111 
tnnee attributed to such events mu l» well llliistratid ™ 
by n ference to the chronology of the Jews. The great H 
earthquake wlileh occurred In the reign of Uxrlnl) was 1,1 
used ns n datum point to whhh subsequent events were Is 
long after referred ,n 

8 neh events could not come and go wit limit arousing f ' 

etirloslly and sins illation as to tlielr origin In un *’l 

tlvHIxetl or semi bartsirous etimmanlHes these spei ulu f* 
Hons either nttrllnited tlie eiuisi of earthquakes to the «1 
muvements of some suhterrtinetin monster or to siqsr- ,u 
nntarnl agencies. Amtaxg more enlightened iieoples n » 
more rational attitude of mind prixullcd For example, w 


of the Internal strue- 
ii I nucleus of positive 
ut high spei-d one or 
• may move In circular 
planets around the sun 


the ruddor through ISO Aristotle, Pliny mid others held the view that the different par 


or In elllpllenl orbits as do tin planets around the sun 
If the nrliit Is a circle tin revolxlng electron moves at 
un exin sliced throughout Its course But If the orbit 
Is an ellipse the electron mast moxrt faster when It is 
making Hie turn nearest to tlip central nucleus ut the 
focus than when It Is ut the inure distant end of the 
ellipse This dlfferentx in siieed xvouhl make no dlf 
ftrejice lo the mass of the elect run aecordlng to the 
old Newton tlasirx, for this assumed tlmt mass was 
unulti mbit But according to the new Einstein theory, 
a partlde moxlng at high Sliced Is hnuvler than when 
mixing slowtr, so Hint electron would vnry in muss In 


movements were due to Imprisoned wind or vapors 
seeking to escn|ie from ben with Hie eurtli—a xrlew nflir 

umui i.uuti _ n ..... -- - all not far removed from the more modem theory of 

of the propeller suction. The main rudder reverses B volcanic origin for earthqtinke*. Tliere are only a limited nmolier of mull orhlls that 

Iteett under the Influence of the astern turning pro- As the horizon of man lifetime wider through geo- electron can pursue, and In slipping from one of 
peflim before the ship herself has begun to go astern graphical discovery tlie lntlinati relation between the ••“I** to another a certain quantum of light Is given off 

The d eflec tor gear leading from tlie rudder head to tho distribution of Volcanoes and earthquakes beoomi up- maj be retxqmUexl hx Its isislilon In tho spectrum, 

wheel on the navigating bridge, to the case of “Oden parent, and It was natural that earthquake phenomena rhe "kht given off from tho Incandescent gases hydro- 
weld," Is a rigid cue, with one-inch round steel rods should lie attributed to volcanic energy Tills hns been ""d helium, as xvell ns the X rav spectrum of hear? 


Tte deflector gear leading from tlie rudder head to tho distribution of volcanoes and earthquakes become uje 
wheal on the navigating bridge, to the case of “Oden parent, and It was natural that earthquake phenomena 


s steered by the expressed by Milne, the father of modem seismology, Thus hlnsh 
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Psychic Adventures on the Continent 

Sittings with an Apport Medium in Berlin, and Interviews with Several Notables 

By J, Malcolm Bird 

Associate Editor, Scnimnc Amoucas, and Seersory to tho Sactmnc Ahhbca* Payehlc Imatitpitkw Ccdmrittss 


D O\K won* Ii1<k Iclntt nut Independently, n 
Itsvihk tour nt Kuro|>e, one would prub- 
ably devote linin' tilin' to the Continent 
limn to Knglnnd M> expedition, however, 
linil prlnmrlly to do with llrttlith niedlunm, 
nnd onlj secondarily wllh Items of psychic 
InUn-d In > ranee, Germany, ete Nevertheless, It was 
on intent to give hn milch time iis possible to 11 swing 
llin>in,li the Continent, and I Hnullj got uwuy from 
Irfintlon on the evening of Munh 13, Immcdlulelv after 
nit silling with Untie described In our lune Issue 
lletnnil till knowkilgv that Paris was my drat point of 
mil my siliedille turn left to form Itself ns I went ulong 
In runs I had ter) Interesting mover 
sill lolls ttllli l»r t.eley rcxfurrli oltieer In 
< Imrgi ut the I ns! I lot Metn|vst( lilque 111 
tmmtlonitl nnd wtlli Prof 1th het whose 
nsisitlt nnhllsliisl tssik “Tlilrtt Years of 
l*stilili I lew'll rth" will la reviewed In 
llii>si isilnmns ill an emit date I nisst 
snv nothing here alaiut these Intirtlewa, 
slnci 1 arranged with Itr (lelet for sev¬ 
eral sinned HrtliliH, In tthltli hi will tell 
of Ills ttotk anil of tla tcenerul state of 
|e>trlili ii'N'iirth In I*rums' Isltir limn I 
multi imssllilt do on th* Intslh of Mil h 
short cxnmln ition ns I wits nlile to con 
iliut 1 sntt Hr Ueley’s labotiitort nnd 
Ids mitsisiui and was enorniotts|\ lm|iii'ssisl lit I lie 
imrnltln irlotes olitnlned nlleg»sll) ns casts ol tin hands 
or miilerlHlIml spirits In tin |ircscmc of the Polish 
mcdlntn Kluskl These cusls latte not lain udc<|ltutel) 
dew rllied In \nierh it and were It not that I huve on 
tut desk at this imimint a N't lei trom (hlet announc¬ 
ing the tllsiuiteli within a verv few duts of a ininpre- 
lienslte urtli le on lliem, nrcoitiiuinlotl hr photographs, 
I should tmuse longer over Hit hi here 
ik'fore anil aflti lent Ini. lea don I laid been In com 
iiiiinlcutlon with Hi Alfnst Oriolenwltx thetery valued 
litrlln cor reels indent of tin Hviutih) Amkruan I 
laid las n anxious for him to go to Munich and iiksI me 
tlwri' since at Hie moment the lluvurlun <01)11101 seenwHl 
also Hie tie)(III) einter of Herman) Illness In Ills 
family made tills lni|sissllile hotteter and at Ilia 
uigcnl msimmendatlon 1 went to llerlln flrsl, as his 
ruillo message said “on matters of |isycliie nnd edl 
Inrlal Inleresl ” 

Hr (Iradenwlta had arranged for an Hrst to se« tla* 
(Inmewnld tistchU lalsirator) which he Imd nlrendy 
described In our Issue of July, 1082. I found the a|e 


paratus extraordlnarll) lniett'aflntt, and llerr Orune- 
wald no lean an. TTten arrangement* were made fur a 
seance ut the apartment of Frau Vollhard, and this waa 
held on the evening of Hurt It SO 
Frau Vollhard la entirely in the hands of Dr F 
Schwab, a practicing physldon who has been examining 
her medlumshlp for aeveral years. Dr Schwab had it 
all settled In his own mind thHt as the price of tho 
scuare I win to agree, stitlit unseen to publish In tho 
Sursmu Autoursn an article whhli he had written 
Rboul Ids medium My categorical refusal to do any 
thing with this article Iwyond reading It nnd making a 
i tlie home oflke threatened to bring 


JT TITH the pretent article. Mi Bird conclude* hu account* of ha 
yy informal titling* tilth European medium* He ha* had one more 
informal idling in thu country which mil ultimately be detenbed 
in our column*, and the protpect* *eem good that he will have further teance* 
of thu character, in addition to the formal leit titling* held before our 
Committee In the meantime, there will ihortly appear, under the title 
"My Piychic Adventure*," a boob m which he Will detertbt, much more 
fully than he ha* had * pace to do m thcic column*, hu impreutont of and 
experience* with the medium* whom he ha i met informally —The EDITOR. 


sorb a colossal sum, she would not sit In other than 
her own clothes and would not submit to mors than 
a perfunctory search. 

With Dr Schwab’s introduction of sdcoce Into the 
seance room then came a surprising shift In tlw 
medium’s scope When he first tried to get photo¬ 
graphic evidence of telekinesis, he found actoplasm in 
the developed picture, and pursuing this lead, be got 
very msnj|| photographs and visible appearances of 
this much introverted substance One would be fairly 
certain that the medium was not sufficiently well-read 
to know anything about ectoplasm, or sufficiently clever 
to counterfeit 11 Her daughter Is always present, 
however, And with regard to hn neither 
of tbeae assurances would be valid. If 
there Is fraud, she I would he certain la 
the guilty one 

Not long iiefore the date of my sitting, 
the medium had without apparent reason 
slsmdonvd the production of ectoplasm, 
and returned to her original line So I 
was given reasonable assurance that I 
should have some npports, and made to 
understand that nothing elm was ttkel) 



us to ii ik'Hdlotk, but v 
ugrci d to pai him a aei 
lend the nrllile If I t 


llnnlly found a way ou 
ice fee of ten dollars, or 
mill) of ti 


d the 


The medium sat at the end of a small 
iking table On i*e side Hr Grndenwlts 
the other T. ant at the stile of the 
from Frau Vollhard. Next ft 


ia thus used, the ten dollars 
i our |m)mcnt for It When 
iitel the next morning 1 was 


recommend, und If it ' 
was to lie deduited fix 
the artUh rear lied my 
ugreeuhlv surprised, It was hi no int 
as I had fen nil The aecomimnv Ing 
fnnn It and a good dm! of the accompanying Infornm 
Him iilsiut Hie medium I supinihp we musl rorgtve the 
middle I lass Herman for gelling excited In the presence 
of am one who has access to tin fountain of dollars 

Hr fhliwnh first became m quainted with Frau Toll- 
hard In the fall of 1080 Prior to her work With him, 
she sal mil) In Hie most restriiled circle of her Intimate 
iici|iiHlntnnces. At these sittings telekinetic phenomena 
iiHurred, willt numerous upjiorts Nothing wns seen 
of ectoplasm or materlallantlnns 

Telekinesis, tlie movement of objects without contact. 
Is familiar to nty readers I have no doubt Appeals 
perhaisi are not The Idea ts simple enough, nfld plnus- 
llde enough If n given force <nn move n vase of flowers 
mn»w the naint, It seems self evident that, applied In 
greuter concentrnlloo nnd wllli greater power, It can 

tiioxe a man across Ismdon or n table nrross a con 

llncnt In Its simplest terms, tlie Hpport Is simply the 

bringing Into the sennoe nann, of a material object that 
was not there before The spiritists ure very clear 

Indent that ttu> object is mil materialised out of notli 

Ing It Is brongbl from scum where else, and disappears 

from this other place Just ns It appear* in the seance 

mom Tlie IdrnHflcallon of the phenomenon with tele¬ 

kinesis seems Immediate until we learn that an apport 
Is Just us likely hs not to oecur In a sealed room Then 
them enters the very pretty problem of how the ex 
tnmeous object got through tin walls The bellexer 
finds this simple enough , It was demateriallsed, filtered 
In through tlie molecular Interstices, and Was reas¬ 
sembled within the room If the phenomenon reallv 
oecur*. wane such explanation as this must presumably 
be accepted 

To return to Frau Vollhard. Hr Schwab, soon after 
his admission to her sittings, set about to remodel them 
In the Interests of adence. He set up better control* 
and better rondtthms for observation, brought In ap¬ 
paratus of various sort*, kept a ivroianent record of all 
the seances, Interested other scientists and got Inde¬ 
pendent witn es ses, carried out medloal and anatomical 
tests upon the medium, etc., etc Frau Vollhard was 
sufikienHy Im pre ss ed by his plea of scientific expedience 
to have submitted to an this. But ah* has s limit be¬ 
yond which she win not go. In conrereaHon about her 
tea table, the abstract proposition was advanced 
whether she would quaUQr tor our formal investigation. 
Her Interest was scat* when I traatfatsd $2000 Into 
marks at 20,000 per dollar, the prevsIBag rate, bat she 
was very certain that, even for the purpose o t w *™fg 


me ramp Dr Scliwnh nnd then the medium’s daughter 
on Hr Hnidenwltx* side sal two gentlemen who were 
present Tor the first lime One was n Herr Insfiektor, 
nnd the ntlver was npiuirvntl) nlao the holder of some 
o(TUIni position There was complete darkness save 
wlien Ur Hchwub flashed Ills red torch to make an 
nlwerxntlon of wane sort 

There were no preliminaries. We simply sat down 
nnd waited, conversing. The medium wo* greatly re¬ 
lieved to leurn that I was not a violent skeptic and 
even more so when she discovered that I could manage 
to keep up wllh the con versa tksi She had apparently 
had a mental picture of Hr Orailenwlt* and myself, 
exchanging Impressions In Kngllah, of which nobody 
else present would understand u word. 

We had been sitting for but n moment or two when 
she began making weird noises. Rim breathed rapidly, 
shuddered and groaned, nnd occasionally cried out 
loudly The medical man who Is present when a female 
medium acta In this fashion usually notes a good deal 
(Ooafmscd o« pope SM) 
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A WiterfCMf Motor for Ufobooto 

By a C Bywatsr 

W HAT la probably the moat reliable marine motor 
of Ita type aver made la a slx-cyUndar model 
devetoptaa 00 horsepower at 800 revolutions per mtnate 
which was recently completed for the Hotel National 
Lifeboat Institution of London No ordinary pas motor 
manufactured at competitive prices la reliable enough 
for the aevere conditions of coaatal lifeboat service, 
and those built lbr the above-mentioned Institution hate 
always been of special design throughout The latest 
and moat powerful example embodies experience with 
motor lifeboats for the last 18 years It Is not a 
commercial proposition, the coat lieing prohibitive fur 
any other purpose In fact expense has not been con 
sidcred every device making for reliability being em 
ployed regardless of coat 

A good example of the care taken In the design to 
ensure absolute freedom from hreakdoa ns Is the use of 
six keys, solid with the shaft which fit Into ns mam 
groove* for living every Important wheel and lever to 
Its spindle, loose keys and strews being considered to 
possess remote jmasIhlUtleM of failure 
The watertightness of tlie motor with all Its mechan 
Ism seems almost to savor of a mania for nllahllltv 
more especially as It Is Installed In a massive wuter 
tight case Yet this feature la considered desirable 
and tlie motor woold run If actually under water 
standpipes la lug fltttil to the carburetor air Inlets to 



make this possible One might well sup¬ 
pose that tin risk of trouble from water 
could not U further guanlid against, but 
It Is, by the provision of a drain well In 
tlie tone, In width u centrifugal pump 
runs contlnuoualv so long as tlie englm 
Is wot king If therefore anv leakage 
should occur through damage to the cast 
(a b\ no means Iinixihglhlc c ntlngency) 
or. If tlie hinged flaps ut tilt top should 
lie open and a sta drive In, the water 
would be nt onte thrown out 
Lven dual Ignition was mil considered 
rellulde enough, ami separate high and 
low tension gem haa best) tilled with 
what la pi-act It ollv dual Ignition to each 
the stance of supplv htlng either a dyn 
am or a bulletv whlcli Is churged by 
the dynamo As Insulated table of a 
high enough standaid could not be ob 
tnined, so a spttlnl quulltv was made for 
tlie Institution, of whltli tlie Insulation 
remains effective If walked In licit watei 
or oil while the high tension arrange 
menta are such that iki moving contacts 
are subjec t to high pressure 
Naturally very careful attention hns 
been paid to the carburetors and the In 
ductloa system, which In ordinary marine motors are Jackets whence It Is discharged overboard tor life great mllrc 

the most frnltfnl sources of trouble next to the electric bouts which sometimes Iwmp ovt r sandbanks tills plan Ic romotlvc 



torty-lve-fost motor lifeboat recently built for the Royal National Lifeboat 
Institution of London. Kixteoa of these boats have been ordered 



both In passt ngi 
relegate cl ti IIlI 
to do good wor 
branches and on 
tad m\ sit ms I Ins I 
receives the la mill 


Ignition gear Two carburetors are fitted one for each 
set of three cylinders, so that If one falls the motor will 
still continue to run Hath lias two throttles one of 
which Is controlled by the governor and prevents the 
speed exceeding a predetermined maximum The other 
throttle functions In a wav which will be explained 


Is not reliable llvperltnce hns shown that wind Is 
dinwn In and deposited In the Jackets All lifeboat 
motor Inslullutlcins, therefore are now fitted with 
dosed cluults In whit h the water Is pumped round and 
round, being cooled In nests of tulies which are Im 
mersed In wells to which the sea bus ftee access 
All tta main moving tiarta In 



ilits, not onlv to tlie 
m inv i f the nllnind 

I said about the Atntrl 
i dc sale snipping of 


11 in lui| i ivid mil 
limit that wi lime 
wav I 11Hiving lint 
is mails tin average 



on tin Itss Imimrtnnt 
he feeder lines of our 
US II she ulcl he for If a 


r lurnut maintenance, 
[is for a thorough overs 
i life sin ulcl not he ex- 
■over the half century 
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Smashing Dishes X. to Solve Their Secrets 


Why Uncle Sam Breaks 6,000 Samples 
2,000 Pieces of 4 

By George 

J](IK CRASH and clatter of broken crockery 
and glussware resound n.minims In one 
of the national ceramic lahorutnrteii at 
| Washington, where Unde Sam la tooling 
it all kinds of glass and cblnaware for 
uhlllty and service A huge testing 
mm hine that Is cuiwcltatcd tn develop a pressure ns 
gnat us 100000 |samda Is used as one of the Hgendea 
of glass destruction Tills mammoth apparatus Is em¬ 
ployed to try out turns lit rut Ions of force at different 
isdnls In the gtusu siieclmens lly Its use uccurute data 
ure ohtnlned relative lo the aggregate strength of vari¬ 
ous kinds of glass for dlITtrent purposes—Information 
that provlouslj has not lioon available 

All kinds of building glims, such us window glass, are 
living surveyed A turtnua wuter pressure systun Is 
used to simulule the wind pressure which tho western 
uphyrs often exert ugulnst the window panes. Tills 
exiiertmenlul sttup also peruilts of accurlng dula of 
great value to architects who sometimes have to plan 
and design aquariums and other structures made of 
gluss, that are excised lo extremes of water pressure 
The no\d contrlvuuce consists of a watertight metal 
framework width Is so devlsisl tlml u slits l of window 
glass. Hut side up nnd 43 by <M Inches in also, tan be 

Insertisl lielween Ha top and bottom surfaces There 

ure spetlal rubber guard rails that tit snugly against 
the edges of the glass und prevent uny water from 
leaking away 

After the siieclmen of glass Is In place, a small Bpucc 
ulsiut ontMiuarltr of un Inch in Ihlekness Is left directly 
above the glass. It ti nnlnates In it central gluss tube 
which widens out Into a funnel iilsiut Inches above 
the surface of the framework A rubber hose from an 
adjoining water faucet provides n water supply width 
cun trhkle Into the tube untl All the space nlsive the 
glass. Tho water is allowed to run until Its pressure Is 
sufficient to break the uumph or glass. A pane of glass 
tbrce-idxtccnlha Imh thick and 43 by 40 Inthes In sur 
face dimension will brtak tn pieces when the wulcr In 
the tube attains a lulglit of 14 Inthes. The glass will 
delicti one-half un Imh Ik fore It breaks, no the Govern¬ 
ment tests have shown A spetlal recording gage Is 
used to register the amount of deflection la loch of the 
experiments The action of the wuter nnd the pressure 
It exerts as the glass breaks, suy when the wuter attains 
a height of 14 Inthes In the central tube, are the same 
as though the gluss surface was covered with a solid 
sheet of water 14 Inches high 
More Hum fiflOO samples of pinto and window glass— 
special strips two Inches wide and lfl Inches long—have 
been crashed lo pieces on two other devices. These 
dev let's ure used In measuring the transverse and luteral 
strengths of the glass specimens. The llrst outfit Is so 



of Plate and Window Glass and More than 
Novel Tests 

U. Dacy 

chines are used Study la also being made of tbe cob* 
webs of cracks which sometimes develop In china of 
Inferior manufacture after tt has been In use for a tittle 
w bile Tbe laboratory tests which lmve been made up 
to this writing lndlcute conclusively that made-ln-Amer- 
Ulna and glassware are superior to tbe Imported 
which heretofore have been pur- 


arranged thut the samplo of gluss Is laid flat side 
uppermost, with the two ends of tJie glass supimrted 
and a suddle attached to a scale bar suspended over 
the unsupported center of the siieclmen A shot Imcket 
Is uttnihcd to the free end of the scale bar and so ad¬ 
justed that when the trigger Is trlpiied, shot from an 
adjoining shot tower will stream Into the bucket The 
shot pour Into the huiket, In each Instance, until the 
wtight on the scale liar Is sufficient to breuk the glass 
The Instant that the glass lireaks, the shot bucket fulls 
on a lever and uutonmtltnlly sto|w the flow of shot 
The amount <*f shot In the roululnir Is wclglied, und 
this weight la the Index to the transverse strength of 
the glass sample. 

The nrrangenuTit of the other upiairatus Is such thut 
Ihe strip of test glass Is laid ugnlnst a weight flat side 
up. A metal ball attnehed to u lsndtilmn arm Is drawn 
liutk a cerluln distance und then released and allowed 
to catapult ugnlnst the glass. The process Is repeuted 
until the glass breaks. There Is n graduated scale In 
stalled nlong the path of the ijenriuliim so that the art 
through which It swings cun lie measured eneh time the 
hall riesrenil*. The lateral slrragth of the gluss sptxl 
mens Is ascertained In tills wny Tfhe bull and pendulum 
scheme of tlestruilhn Is also used In testing tlie dura 
blllty of plates, cups and tumblers. In each case the 
piece of glassware or tlilnu Is laid ugulnst a heavy 
Iron weight, the pendulum hall Is drawn hack nnd then 
(Implied so that It smashes against the article of crock¬ 
ery The test Is ixmtlnued In each case until tlie dish 
ur gluss smashes Into smithereens. The cups nnd 
glusses are always laid against the weight In such a 
position tlmt their bottoms are exposed to the blows 
of the swinging ball 

In testing the ability of different kinds of glassware 
and china lo withstand regular and routine sterilisa¬ 
tion, the Individual pieces are exiwseil for live succes¬ 
sive periods In boiling water, and thereafter they are 
completely immersed In a closed vessel having a small 
steam vent, so as to be holletl continuously for six hours. 
In (his novel way datn are obtained which Indicate 
how the different dishes will stand up In restaurant 
nml hotel service where methitnlcal dishwashing nia 


rather large quantities. 

Dish breakage expenses ure always heavy at leading 
hotels In tills und other countries. A prominent Chicago 
hostelry reports that It costs more than fSR,000 an¬ 
nually to replace the dishes that are broken. Other 
hotela estlmute an annual loss of at least 20 per cent 
of the original cost of their total supplies of china and 
glassware The fuct thut dish breakage 1 h such an 
linisirtimt factor In the leak and loss Items of the aver¬ 
age hotel explains the great Interest and the cooperative 
assistance of the American Hotel Asstsflatlim which Is 
aiding Uncle 8am In every powilble way In his Inves¬ 
tigations. In fact, nt present eight of the lending hotels 
of the United Stutes and Canada arc running service 
tests of French, German and American china. If these 
actuul wear-anti teur experiments duplicate the results 

of the Federal laboratory tests, tlie swun song of Im¬ 

ported china for hotel uses In this country Is about to 
he sung. There Is every evidence thut the (hidings of 
the pmtllcul hntolkeeiiers will coincide with those of 
tlie Government scientists, that there Is no crockery or 
glusswure In the entire w-orld the equul of that Which 
is now made In the United 8tales. 

Stucco Investigation 

F OR several years post, the Bureau of Standards has 
been studying stuccos, and many of Its findings have 
Iteen embodied In a “Recommended Practice for Port 
land Cement Stucco” which was formally adopted re¬ 
cently by the Americun Concrete Institute us one of Its 
standards. Tlie practice covers the application of stucco 
to all hoses, und although a masonry base Is probably 
capable of giving the most dependable results, It Is 
reeognlxed Hint there has been and probably will be for 
many years to mine a larger use of stucco on frame 
houses Hum on mnsonry structures. 

The application of stucco to frame houses Involves 
greater uncertainties In results than on maannry bases, 
untl In order to solve some of these problems tlie Bureau 
proposes to carry out, In cooperation with some of the 
Interested trade associations, a study Involving about 
80 test panels on tbe stucco test building Considerable 
Interest has been shown In this work, and a conference 
will probably be held in the near future If the full 
cooperation of the Interests Involved Is secured It Is 
planned to start work early In the fall 
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A Novel Uee for Sugar-Cane Waote 

S INCE the beginning of the rafter Industry It ha* 
been the custom to uae the waste product* In u 
iu inner which la fur from advantageous. Each year the 
auger world produce* un enormous tonnage of residual 
molasses, and an enormous volume of refuse shredded 
cane Neither Is of any value us a source of sugar, 
yet the Ununclul success of sugar raising hinges largely 
upon thoir economical utilisation In some suj 
It has been customary to hunt tlie Istgasse, or refuse 

i fuel 
elj In 

huge lilies, us the easiest 
means of disposal It tod 
burn--and that Is about all 
that cun he said for It. it 
Iihs a moisture content of 
over 4fi tier cent, and this 
must be largely evaporated 
In the Homes before combus¬ 
tion can proceed effectlvel) 

Moreover, when used us ac¬ 
tual fuel, It oh uses much 
scale In the boiler tulies and 
forms many clinkers, In ad 
dltlon to the excessive losses 
of heat 

The molasses, on the other 
hand, out he converted Into 
h rather high grade fuel 
and tlw as), from Its burning 
Is the finest sort of fertiliser 
IsKslble for uppllcntlon to 
the sugar fields. If it were 
burned Instead of tlie hagni 
avaliable for other 
Ing of these 

Hawaiian plunters are finding lit least one use for the 
waste filler which Is extremclv Interesting Obviously 
Home sort of pufs-r can lie made of It as of ull plant 
fiber Tills Is done, anil Hie resulting product, “mulch 
puper,” Is used In the fields, being laid In strips over 
the rows of vising nine As the cane grows. Its tips 
penetrute the isifier, nnd the sugar crop suffers no slow 
Ing up or diminution tbniugli the paper's presence Hut 
the weeds that Infest the sugar field him not tin slmn>- 
neas or stlffnesa to penelrntc the paia-r. nnd tliej uro 
completely eliminated, so far as tlie purl Inns of the field 
close to the sugar plants an- concerned 

A large pluntallon llius prepared for the growing 
presents a striking sight, as 
our photogruph Indicates. 

Tlie fact that the bagasse 
ran be thus utilized, with 
very large benefit In the 
crop, will dualities* lend to 
the experimentation neees 
sary In effect n substitution 
of the molasses for the wnste 
filler as fuel, thereby com 
plot Ing the cycle of twen 
tteth century sugur-plantn 
tlon 


up to two years. The material Is said to be proof 
against atmospheric oxidation and not affected by damp 
salt There Is no need for glass linings In salt cellars 
made of this material 

As supplied to tlie manufacturing trade, the metal 
Is ductile and cun he stuni|ied, spun raised forged or 
drawn Tlie imilntenance of its color und brilliancy 
oxer long iwrlisls deisquls ui»m the proper condlttiaiH 
of working and Involves aotue slight variations from 
ordinal-) methods Tlie new ttmnrial Is pai th ulurly 


corrections ure to be made Its unyielding attitude may 
be considered a disadvantage. 

(.'hurts, maiis and various photographic pnsluctluns of 
the 1-ederal fiovermnent arc frequently subject to 
ihanges even after they have been engraved These 
corrections heretofore huve been mude by a cumbor- 
som and lime-consuming method involving tlie scniplng 
of the ilcctrotvpc and leveling It with a hammer on an 
anvil designed for tin purpose Tlie division of ihurts 
of tls Const and (leodclh Survej, United Slates Depart 
tm-nl of Commerce sought 
to devise a more readv way 
of making enrmtligia on 
copis-r Assistance of the 
llureuu of StandardH was 
enlisted, and the dlrei tor of 



signed W I 


couple 


h (he 


Sugar field with mulch 


recommended for sisnins anil forks, esisx lull} fumy 
patterns In whh h, when made of the ordlnur) silver 
copiier iillov, the presenec of ‘fin* gives so much 
trouble When nultetl under pmi**r conditions Sllaniu 
Is wild to make satlsfui lory castings sound nnd free 
from pin holes, tin di lulls of the tmlil being more 
exactly reproduced than with ordlnnrv sllvir 

The Invi-ntors have l*x-n htiniis nil in tin Ir work li) Hit 
necessity of pnslutlng an ulloy vvhhli Is emit led tocurrv 
the olTIt In I hull murk d< noting standard i|tmlll> The 
minimum proisirtlim of silver lo ipiallfv for this murk Is 
leJt/j |sr not so that ull tlie work has hud to Is* con¬ 
centrated upon the alight margin of 714 per cent of 
nllojlng medium “Rllnnea cannot Is- usid us unisles 
In the electroplating bath The cosl al present Is alsiut 
10 |sr cent higher Hum Hint of standard sllvu, but 


A New Silver Which 
Does Not Stain 

A NEW stain resisting all 
ver has been Introduced 
recently In (Treat Britain 
imd, according to a British 
trade paper, It has alarmed 
many retail Jewelers. They 
seem to Mar that the demand 
for the new metal nsiy ren¬ 
der their stock* of silver- 


e of the a 


It n 


v sll 
s the 

result of experiment* to dis¬ 
cover a method of making 
sllveaware which cannot tor 
nlah hi ordinary uae The 
new material Is raid to be 
a brand of sterling silver 


Than 


original and complex alloy While not abwdutely stain 
lew, Bllanca resist* tarnish to a remarkable extent and 
Is said to show no fire murks at any stage of making 
up. The new alloy Is pointed to ns probably a relief 
for the houaehold staff from the periodical cleaning of 
the domestic stiver. To maintain Its brilliance, the only 
attention required is an occasional rultblng with a clean 
Chamois leather or a soft cloth Hpedmens so treated 
are reported to have a finish almost equal to new silver, 
-*-■ ' --10 other treatment over periods 



Correcting Engraved Plates by Novel Method 

E NGRAVERS nnd printers- and their number is 
legion—*throughout the United Stntes will ho Inter¬ 
ested In a new nnd Improved method of correcting on- 
gruved pinto*, or ‘cuts," as they ure populurlj known 
The permanency of the impression contained on the 
electrotype Is one of Its strong virtues, and yet when 


ngruvlng und 
tltxtmlviN* sei tions of the 
('oust anil Heodith Survey 
him b«n fruitful of rcsulls. 
ApiuiriilUN la non being liullt 
for correcting i loclndi i»-s In 
nccordamx with this ills 

h ls-sti r Tones dim tor 
of Hie Coast anil t.eiHletlc 
Survev ilesirlhcs this 
method of eormllng cn 
completely the grnvcd plates sunn what In 
ill lull Ills statement Is as 
follows 

Tin se CX|* rluanis I oil lo Hu adoption of nn Inti rest 
Ing, and It Is helloed novel, ndaptiitlon of tin galvanic 
pin sill mi Huai of i let lml>plng liy naans of which It Is 
isissllile to reiiiovi i|iiii klv small or large areas from the 
surface of the plate lo Hu depth of tin engraved work 
thus Llcurlng the metal for suhsci|Uinl rcengnivlng 
\n i hxtmile Is Insi rlinl In tla nnrsde of u lmae 
through with It a solution of cupper sulfide Is thrown 
iinilir pressun against the plnli on the urea where the 
ivirrix-tlon is to be made An i listrli ilmtil from n 
gem ruling soiirct is fi.rined between the plate and the 
e-lex I rode In the noule, through the stream of solution 
Impinging on tin plnli A current prexstm of from IJ to 
Vi volts has liccn foimil siitlsfiu lory 1 his voltagi Is fur In 
exi-css of priKsiirc iinllnarllv ltsi il In ditsisIHng cup|K-r, 
and (he netlun Is very rapid llv milking the plate tlie 
tsisIHve iltx-lrisli, copptr is 
iiinovisl from II to any 
desired depth Tla adjoining 
tsirllnns of tin pbde which 
It Is not desired to iurnxt 

since tliev an fllltil with Ink 


III! uw of II liiimmer on the 
Iank I>r till plate the de¬ 
pressed area mnv Is- h veled 
with tlie surfiiiv and, after 
polishing, the plate Is ready 
for the uppliintlon of new 
work whhh iinlliuirll) will 
Is engraved u|sm (lie clean 
■mini h) hand 
' Although Hie s o I u I I nn 
nfter striking Ihe plale flows 
over II Hie iml) point af¬ 
fix-toil Is that against width 
I he si ream Is directed Small 
areas of the surface are 
null klv n-moved ns the en 
gruvtxl lines are not i ut 
deeidj 

“The removal of about 
one-twentj llflh of the tlilek- 
m-ss of the plate usually 
erases all work llkelv to neexl 
eorn-oHon Afli r this depres¬ 
sion Is transferrexl to the Irnck of the plute hi hump¬ 
ing up, Il mnv, If desired be filled In on the Irnck by 
using the same pris-esH with the direction of Hie current 
reversed " 

As Indicated above. Hie chx-troli tic in Him Is rapid 
An urea alsmt two lmhes sqmiri cun Is- removed from 
u plate to the depth of the engraving In six minutes. 
This Is beyond nil eximpnrlsisi faster limn any method 
heretofore used tlm illlllmllv nlwavs having been In 
the erasure, rutlier Hum In tlie recngrnvlng 


Il mulch paper atrip* laid 
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Wliy Armored Suits Fail 

Some Facts Worth Knowing Regarding the Perforating Proclivities of Armor-Piercing Bullets 

By Captatn Edward C Crossman, U. S. A. 


|\ I III iino* In n 

imre fnquent 
I ly then* holm 

ii lin|K*riil 

1 genllemun who 
inm discovered tlml eertuln 
fnriiiK nf alloyed nml beat 
treiitul Hlo I «lit 8tup niiiHl 
liulli IH Having bobbed up 
In* moke* known IiIm purisise 
utill Ii Ik tn lr\ In sell tin* 
lili n to till* pollry nr to lln 
Aniij or oilier organlratlon 
of n likli tin mends ra iin* 
likely to nerve an turgi tn 
for Mintlre 

I like altogether too ninny 
Inventors, the nrmor nutt 

gentlemen lire little lnfonueil iin tn the ramification* 
of Hie problem they llilnk they hove nolvol nml they 
ilo not realise Hint others Imve liken Ine Invented nrmor 
Kutm nliltli fnllid 

The Ordnnnee Ueimrtmvnt of onr Army used to Imve 
H hjhm Ini nlUcor detailed Jiud to “nhoo owiit" the tn 
vent ore of nrmor nulln or armor nlileldn for our aoldlern 
during tin* nur 

The little Joker nttnelilnic to the nrmor iiernonul pro- 
t let Ion hiy In the fnet that like nrniored ships nnd lily: 
guns, neither Hide Hluyed uliend very long Another 
one wan Ihnt steel imdernhlrtH, while reassuring an* 
Romcwhiit HtltT and lieuvv, nut to mention Ihe minor 
feature Hint the other aide In tin wnr could drill holes 
In the bent one ever mnile liy mi reh putllnK u dltTcrent 
type nf cnrtrldirc Into n plain infantry rifle 

The armor pierring Infantry rifle Imllet wasn t one 
Jump behind Ihe varloua llyrlit forma of armor developeil 
In fixed tremli wrnrfure, not to mention the urmored 
tanka and oilier prntntlon In fighting alrpliinea. 

The United StuteH bad an armor plerelnK Imllet be¬ 
fore the flretlt War, and I allot It for trial Iwftirt Ger- 
mnny eonmieneed to defend the batherlund In northern 
France 

Karly It wua evident that a idieet of aiieeliil heat- 
treated steel. one-eighth Ini h or less, would stop nn 
ordinary Jackaled ballet but alas, It would not even 
discourage the nrmor-pirreer So aniior for modem 
Holdlera ladled down to the fonn uaeil im tanka, to 
Ihe massive nml unwieldy German trench helmet cover¬ 
ing ftice, bend and neck to the shrapnel helmet, und 
lo the special heuyy shields useil for snipers. 

Tlie armor plinlnit bullet la prod bully Ihe aume ns 
used by all nrmlca It eonalala of a mlnlntun bullet, 
about 22ln<h lulltier for a 'KHulllier bullet, u trifle 
ahorter than the bullet In wtihti It la going to be used 
anil harder and tmiKher than any aleel Ukely to he 
familiar to the ordinary man It will weigh, In tho 
JMViullher, from do to IKl grains. 

II Is ael In a regular leaden core and tliut In turn 
inuisid In the regular < upro-nli kel Jacket of the ordi¬ 
nary Infantry bullet There Is thus a miniature —- 
enlllH*r verv hard aleel hullet, surrounded by thin 
lendtu wulla, and Hon In turn by the regular hullet 
Ja<kit The leaden walla iiennlt “give" enough to tin 
built I lo mail the bore nf the rifle against gas escape, 
and tn take the rilling und 

apln the built t Outwurdty, 

Hath bullets look like any 
Ollier except Hint they are 
longer Hinn the standard 
nnd sta'm light for tlielr 
length 

On striking armor the 
Jnckit smashes to hlla the 
lead dlaapjaairs In a line 
spray pcrhnim acting as ii 
lubricant for the atia*l built t 
within, and the steel tana 
slip* through an tmlallty 
aide thickness of tht hard 
oat steel 

With tho Clay bullet, In 
ferlor to the present Armv 
form, I have shot through 
a S/HMnch tough stesl—but 
not armor—plate at the 
range of TOO yards. Such • 



type, protruding. 


bullet ns the familiar flO-JKI used by hunters not 
equipped with more up-to-date arms will not even dent 
the plate at this distance 

The hole mado hy the nrmor-plerclng bullet Is, of 
course, merely the dlumeter of the core nr miniature 
Imllet In the case of our own, It Is about .22 caliber 
or less than one-fourth Inih Men behind the steel 
armor would therefore tune only ,22-cnllbcr holes 
pumlied In them by the Imrd little missile Such a 
hullet will easily punch through n full Inch of ordinary 
mild steel 

One of the tests made at the Small Anns Ballistic 
‘ballon was tn obtain the Imlllstlcs of our new nrraor- 
plerelng hullet, und lncldciilnlly we tried It against 
some of the nrmor plate on bund at the station 

One type had the miniature bullet or core, as It Is 
known, mode of Firth sterling steel, and the core Itself 
weighed DO grains. The other had the core made of 
a tungsten alloy, weighing ulsn 90 grains. 

Using speelul heat-treated armor plate six-tenths 
Inc h thlc k, the Firth bullet put one core nearly through, 
Sticking In the renr of the plate, while the other two 
tried, brake Hie buck of the plate The tungsten alloy 
core punched three dean boles through the plate At 
J00 yards this tungsten eon put a bad bulge In the 
renr of the plate, but did not go through. At 800 
It also bulged the back of Hie plate 

Tlie complete bullet weighed 10(1 grains, as compared 
with 100 grains for the stiindnrU -'W-eallber bullet, nnd 
was given a munis speed of 2fVS0 feet per second com 
pared with 2700 feet for the standard bullet. Both 
were, of course, to be used In the regular Infantry 
rifle and machine gun 

Tou cun Imagine, therefore, what use an armored 
salt or urmored cur would lie. If armor steel more 
limn liulf nn Inch In thickness can be easily punctured 
by a little hullet any soldier may Is* carrying In hls 
belt, remembering that steel plate a half-inch thick 
weighs about 20 pounds to the square foot 

Mmiem high velocity skirting rifle bullets will punch 
through a surprising amount of ordinary mild steel 
or toiler Iran, and the higher the velocity, the greater 
the penetration Weight of bullet seems to cut UttW 
figure. Tlie little 87-graln 2IW Savage bullet, tor In¬ 
stance, will punch a hole thraugfa a half-inch mild steal 
plate, where the 220-grain •Krng 1 ' bullet won't begin 
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LtH An old-type armor-piercing 
piercing bullet of .28 caliber, and 
wide. Rlghii One-ineh thick mlk 

Imllet and the steel com. Cmtnt Steel pinto ana Inch tUefc. n*Mr* 


lade made by these high- 
velocity ballets Is m a c h 
larger then the bullet Itself, 
and It does nut Mtki to mut¬ 
ter In penetration whether 
the ballet Is “soft nose” with 
the lead exposed at the 
point, or Is toll-jacketed 
with copper-nick«l or copper. 
I have seen a bullet of .28- 
Inch caliber punch a hole 
through half-inch steel, and 
the diameter of the hole was 
three-fourths Inch Instead nf 
Ires than one-third, ns was 
the bullet 

Ho while light armor 
■night ship pistol bullets or 
those from low-velocity rifles, none that might be worn 
and carried around by a man could atop an armor pierc¬ 
ing bullet, Indeed, It Is doubtful If these Inventor's 
suits for policemen could stop even a high-velocity 
hunting hullet In the SOno-fcet per-second class of 
velocity 

A Free Balloon Without Top-Valre 

D UIIING the 140 years since Montgolfier Invented 
tho free balloon, comparatively few Important Im¬ 
provements of tlie Invention have been made. It Is true, 
that from tho original free, drifting balloon, the dirigible 
balloon, more or less cigarshaped, fllled with hydrogen 
or helium gas and equipped with motive power, has 
been evolved, liut there have been scarcely any changes 
In the free balloon. It Is still of approximately spherical 
form, Ims a Mg escape valve at Its apex, Its ripping 
line and Its rope harness from which the banket or 
gondola Is suspended. 

At Mat there seems to be a prospect of a material 
Improvement by abolishing the clumsy and troublesome 
escape valve which rarely functioned pnqierly and 
frequently was a source of great discomfort or dunger 
to the aeronauts. When It rained, water would accu¬ 
mulate In the sent of tlie valve und run down the filling 
lube and on tlie heads of the occupants of tho basket 
und their Instruments when the release cord was pulled, 
In cold weather the felt packing would freexe, making 
it Impossible to open the valve, or to close It after It bad 
been opened. 

In a recent German Invention the hinged top valve 
Is supplanted by a flexible tube, which reaches from 
ihe equator of the balloon to the Oiling tube at Its lower 
end. The tube normally rests on the Inner surface of 
the balloon, passes with Its outflow end thnragh an 
opening In the balloon tissue st the equator line and 
lias, outside of the balloon, an extension consisting of 
u piece of very light tubing, shout one foot long The 
Inflow end la provided with a perforated metallic stif 
fcnlng tube Which prevails the mouth of the tube front 
being compressed nnd closed hy the pressure of the 
gas tn the balloon. The aHIPened end of the Intake nor- 
mally axteods writ down Into the filling tubs, but may 
be raised by a line running over n pulley attached to 
the pule of the balloon to any desired height. When 
this la dene, tbs gas below the Intake and of the tube 
will eetape. The rush of the 
released gas win oanse the 
free end of tight tahtag te 
A*™ outward, thns Indent- 
U>* to the aeronaut that tba 
la In proper working 
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flwtmnMd By**—A Film-Studio PreUw 

\87HHW toe exposes toe’s skin to tbe reft of (he 
"" **» «>* nets sunburned. Some psnple are much 
nor* wacepttble to this than others, bat everybody is 
aMMwhat susceptible. The cause la found, not In the 
visible rays and not even In the radiant heat waves 
that accompany them, but In true light waves of such 
short length as to fall In the Invisible, ultraviolet 
section of tbe spectrum. These have a powerful sear 
tag sflhct upon the human epidermis. 

Th* movtag-pleture Industry (tads Itself confronted 
by a problem closely related to this question of sun- 
bum. tbe huge arc lumps used in tlie Dim studio, just 
Hba the sup, give out ultra-violet as well us visible 
light—tbe former comprising a very considerable pro¬ 
portion of tbe total Hands and face get quickly ac¬ 
customed to this, and Immune to fnrther burning just 
Him the bronxed llfe-guurd at the beach Hut tbe eye¬ 
ball Is snot her proposition entirely It Is very sensi¬ 
tive to the ultra-violet burning, and It does not acquire 
Immunity Tlio burning of the eyeball by tlie ultra 
violet nyt Is a form of conjunctivitis. It Is curable, 
but during tlie cure tlie patient must not be furl her 
exposed, and the eye Is weakened bv the fact of bating 
been afflicted Tills malady appears so freeh among 
motion-picture actors—stars and supers alike—that n 
name, “Klelg eyes," has been coined for lb 
In response to tlie recent offer of one of the largest 
producing comiwnles, to p«y ffinno for a preventive 
measure that would not Involve a complete overt am 
In tlie methods of flint prodatthm, thousands of sug 
geation* were submitted. A committee of st lent lets 
and practical motion-picture men considered these sug 
gestlona with the utmost core, and carried out it good 
deal of research and extierlment In accordance with 
the more promising schemes put before them 
Tlie experiments took two lines— medical am] me¬ 
chanical There appears no hope for a positive medical 
preventive A substance Is known which, when put 
In tbe eyes, counteracts the bad effect of tlie ultra-violet 
rays. But with constant use this substance has a 
weakening effect a ism the vision, anil It must tie used 
constantly, for the tears wash It out quickly Besides, 
five hundred people cannot Is* depended npon to bathe 
their eyes, before each scene with any given substance 
- let alone one that la admitted to harm their eyes. 

It la. of course, absurd to talk of glasore to acreen 
the offending rays from the players’ eyes Many Him 
people wear dark glasses with the utmost faithfulness 
while waiting about u set In which the lights are burn 
big, but no star, and precious few extras, cun wear 
glasses In the face of the camera 
Tills brings us t« tlie pro] visit Ion that the glasses be 
placed upon the lamps, screening ont the damaging 
waves and letting the others through The dllflculfy 
here la that glass Is very far from 1O0 tsar rent trans¬ 
parent, at Its best Plain window glass reduces the 
photographic ray HO per cent, ground glass 40 tier cent, 
and Florentine glam 150 per cent If the camera man 
sets up a screen for the ultra violet, It will therefore cut 
off so much of the rays that he needs In his buxines* 
that be must use two lumps where before he used only 
op* He will then And that the two lumps with the 
screens will supply as imuh ultrn violet to the set as one 
lamp without the protective glass. This aiqdles with 
plain glam, colored glass of any sort would obviously 


make the matter ms worm. 

In view of all these con 
rideratlons. It appears that 
the solution. If there be ooe, 
lies In the film. A film would 
be needed that would work 
as effectively and as fust In 
a subdued light as tbe pres¬ 
ent films work in tlie glure 
The laboratory men of the 
film company carrying out 
the Investigation are now ex 
perlmentlng with a new type 
of film, In the hope of meet 
tag this requirement t 
Whether they are Immedl 
ntely successful or not, In 
this direction, appears to lie (lie 
for the film artist 

At present, two types of lllumlni 
motion picture studios, namely, lb 
and the flaming ares. Both gene 
ccntage of ullru violet light will*li 
electric power consumed mat ru 
kilowatts to several hundred klloi 



Group of tbe new load-si 



The “cathodophone” transmitter, acting through 
direct sound-wave pressure npon the ionisation 
current, without any atombraaea, etc, as in the 
microphone 

Long-Distance Concerts in Germany 

G KRUAlfl, which so far was deprived of the blesa- 
Inga of radio music, Ims ut last enjoved her first 
radio or rather “remote” corns rt, for those responstblo 
for the demonstration found It—for purely practical 
reasons—more convenient to us** a transmission line 
for this first exhibition of 

- their si lienie, Installing the 

urllsts In another wing of 


Nemst lump, Ionises the air suirounding 
It combative When n small uniaie tube 
acoustic funnil, Is introduced Into this 
i a nolle voltage lielng about two to three 
an Ionisation uirrent will flow toward 
Intensity of width Is acted uimn by uny 
gas pressure In thp nelghlHirliiuul c g , 
Ntl up by sound waves, caught In the 


irrent Is the uhstnet of any mishanleal links, 
runes, iti iih In the ■ »«*» of tIn ordinary or c< si¬ 
lt replmne, and Its being absolutely pni|uirtlonal to 
itlons In sound pressure After being pro|S>rlv 
it'd II umirdlnglv tun Is used for all puriswes 
net lion with width a |*-rfpitly purullrl variation 
ind and rleilrit wuves Is required 
second plis-e of ap|»indiiH ht n particular uinpll 
i the construilion of width nil mlotllvt Influences 
1‘llndnated, sutli as are usually Inw jiuruble from 
tory circuits, having a |s rltsl of tin Ir own wltldn 
mgr of sound frequent low. This Is a tow fre- 
1 three-tula* mnpllller, (lie coupling of the ele- 
of wldcll Is effet ted without unv st If Induction 
1 amplify ttirrenl* of an Intensity not higher than, 
MHMMMt.l ampere, suth ns tin most sensitive tele- 


eessfnl In providing deeldedlv novel amplifier tubes, 
bused on tin use of mini, width iustsess a number of 
additional advantages 

Tlie Ihlrd upiMintlus designed hy Hip Inventors Is a 
novel loud-speaker or statoplione, ns It Is railed, which 
t ffects an IncomiNirahlv purei reproduction than any 
other type used for radio no pi Ion It ts bused on the 
principle of the elet frnstatl! It lephtsie, which nltl as It 
Is, Inis so fur been absolutely ncgletled by tlectrloal 
engineers, and width In Hit present tase, proves rupu- 
IHe of unsiisiietttd possibilities. 

The new ItltplHini Is made of lin-tal and mica 
throughout and Is ahold KMII eenlliiiett rs In dliiuieter 
Tlie statloniiiv uniinliire Inis for the sake of dumping 
been sulsllvhled tin iiainhrane lielng divided Into 
several ecisnlrh rings, so Hull unv imsltlon of retton- 
unce as (burnttirlsili of other vibratory arrangements. 
Is done iiwiiv with In fait, the new teUphone within 
li II was designed com 
1 , no s|s-olal position of 
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When Water Power Paves the ^ Streets 


How the Town of Lawrenceburg Discovered a "Mint’ 

By Lutell McClung 


=1\TIF Indeed In the town or city Hint ‘ 

r tLM-ir, yet thin In Just whut 
> little community of Lawrenceburg, 
I Tenneaaee, ivully does. The energy fur 
midi operation In generated by 11 large 
. •* (.lone to the town, and 


Manx cuunnunttlea have tltcw futilities. Yel It him 
reuiiilned for little hut enterprising latwrcnceburg to 
denuaiHlrnto thut u pulilU lv -owned and honestly-o{>ec- 
ated water {tower plant tun lli|iildate Ita iminkliatl debt, 
pay fur public Improvements, and at the same time 
supply the ticople with light heat, water and |«iwer 
at surprisingly low cost ljiwreiutlmrg la small, and, 
nuturally Ita watt r mini la amall In pro|airllon—lew* 
than TOO horaeiaiaer In fact llut alee haa nothing to 
do with Ita algliltlianiv 11 undo da of towns and even 
a number of large < lllea could athlete the amne rcaulta 
for tltt'lr own tnoaurlca and Hair own citizens, if they 
followed tin Ijiw it net burg method Tliere la no longer 
any doubt that both prlmlple and method are aoiind for 
everylatdy eonccrnisL 

Not only doea Ijturenoeburg set ore Ita street light 
lng and water for lire protection without charge, hut 
the profits from Ita munlrlpnl hydro-iamer plunt haw 
paid off Hie old floating debt of thl community Anil, 
In uddltlon, Iheae prollta pay fur laitli street uud side¬ 
walk (Hiving. Tliere art no iiwK-HHioenta and no taxtw 
for luivlng not u |ienny do the people pay directly for 
any of these Improvements. 

The writer titles not know 
of uny other eoimnunlty that 
quite mult lies this 

Ltiwreneeburg Is one place 
that lius declared lla Intlt- 
pradtnee of coal If nol 
even a single |aiuntl of coal 
wen ever brought Into the 
town, Its “white mill" would 
continue to tom the wheels 
of Its Industries, Illuminate 
the streets and supplv water 
iim well aa light and bent the 
homos. Ttslnv theinuultlruil 
tty Itself than ntd buy coal of 
uny kind It never needs uny 

While this progressive 
town Is giving Its cltlxcna 
smh service and Improving 
Its at ns ta Without lax or 
lew, It la selling torrent for 
less tlinn 4 cents a kilowatt 
hour It ta selling wall r for 

20 anil 1 r > rents n thousand gallons And with this low 
coal service and with tin prollta that net rue thire la 
still iidcquitti allowance for the upkeep and operation 
of Its livdm llower plant anti for the extensile of service 
und Inltreat on the money Investetl 

“Tills little project of ours Is a mint simply a mint,' 
says K. P Nixon Its superintendent “It goes right tat 
working for tlio lieople ut lowt at taxoilhlo cost und with 
ont onv waste It Is permanent and we are all very 
proud of It \\i have something to show visitors thut 
other communities haven t got—lint might have Whitt 
would it coat If we went hack to using coal? I don t 
know, I don't want to think about tt—we would run 
ho deep Into debt” 



on the Local Creek 


lng little municipal plant Is made possible by 
Hltoul Creek ulong which Davy Crockett, 
of the Alamo, tace hunted hears und fought 
Indians. For many years Utw renccburg was 
the home of this Intrepid spirit, and 
It was from Tnwrencehttrg that he 
set forth for Texas and hta last, und 

lmiuortul, adventure in which he fell 

buttling Hie Mexicans with the butt 
of his rifle 

There Is nn 18-fnot dam AM feet 
long on ttluail Creek From the dam 

extends a tunnel 10 1 

through solid limestone 
let cm the creek lower i 
18-foot high dam and the 18-foot 
full In Ha tunnel give a head of TO feet The power- 
Imuae and turbines ure, of course, at the nutlet of the 
flume through the rock. This little plum Is located 
uhutit three miles distant from town During the day 
the power Is ustd by Industries—hosiery mill, shuttle- 
hhs-k factory < reutnory. Ice plant, flour mill, mnchlno 
shop* garages, printing ofllces, otc In the early part 
of Hie night the enrrent, naturally. Is taken by the 
homes. In the lutter part of Hu night and In the early 
morning the energy from the lurhlnes pumiis wuter for 
Industries and homes. 

Thus the consumption of {siwet* Is evenly distributed 
over the 21 hours and udmlmhlv Istlunced to meet 
domestic und factory needs. The water supply la a 



In it number of dependable contract* for power 
Then demand steadily Increased. Today, Law¬ 
renceburg Itowe owners not only enjoy low-cost 
; but a number have electrical beaters, 
and other appliances for heating water, 
washing clothe* and dishes, •weep¬ 

ing, etc I at thetr monthly bill* for 
this service are low because the 

Iiower Is sold honestly by themselves 

to themselves Nobody secures the 

profits from this unusual enterprise 

hut the citizens themselves. 

In time profits began to nccumulnte 
und thero was question of what to 
do with this surplus revenue. It 
wus derided that It could best be 
s)ient In street paving And so this 
work was started. It Is well under way and will con¬ 
tinue until all the broad streets are paved and other 
municipal Improvements made The town Is growing 
rapidly und the streets will be extended and ] hi vet' 
Into new residential sections. The very fact that Law¬ 
renceburg has theap current for homes and Industries 
lias attracted many new residents. 

As nmy 1st supposed, the time came when power de¬ 
mands were greater than the supply Now the town Is 
going further down on the creek to build nnother dam 
Tills second munlrl|»i11y-owned operation will he Inter¬ 
connected with the flrsl, and there will be suftlilent 
power to take cure of the now Industries and residents. 
Hut the time will cotne when even this operation will Hot 
be siilttclint for the growing 
population and new factories 
— growth canned directly 
by lament, eflklent munic¬ 
ipally owned hydro-power 
service. Tito (stoplc reullie 
this and are now looking be¬ 
yond their second plant They 
Intend to go further away 
to a lnrge power stream anti 
there construct a dam whose 
energy wilt build a retil dty 
ut Lawrenceburg They have 
realised thut it community 
enn la; built anywhere if 
hydro - power Is harnessed 
anil distributed to the people 
for service and not for pri¬ 
vate profit*. ' ' 

The danger that ha* threat- 
enetl several times Is that of 
tho plant falling Into private 


huge, tlcur spring Just a short distance from town 
Here are Installed two eleetrlml pumist, operating on 
the power from the turbines two miles away und lift¬ 
ing the water Into a large storage tank that gives nucee- 
sary pressure for domestic and Industrial uses and for 
fire pruletHun 

When the Lawrenceburg plant was first established as 
it municipal o|ieratlon, it whs not an Immediate success. 
For some time tliere were not nmny buyers of current 
The town was In debt anil the pessimists said that the 
cost of the plant only added to the debt Inducements 
were offered to establish Ihe project on a paying lutsls, 
The town h greed to wire homes and business bouses 
and to supply electrical uqulimiont at cost This brought 


usual stocking and bonding 
thnt builds up continuous interest charges and gives 
opportunity for enormous profits to a few Individuals. 
There are dozens of towns in that section of the conn 
try thut are supplied by current generated from water¬ 
power Hut all except Lawrenceburg pay high price* 
for service and large and cnnllnoooa profits to the 
corporations that are heavily capitalised and heavily 
bonded 

Lawrenoehurg ho* fought safely through this danger 
and the people now would not sell their Uttle “water- 
mint” to anybody for any sum They not only want 
It for It* continuous snd direct benefits to tbMMetvm, 


located where, hydro-power 1* available. 
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Barge had at bosses •« route acrooo tbo Kanawha 
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House-Moving by Ferry 

S OMETHING different every day lx almost certain 
to lie (In* lot of the man who makes the moving 
of lumaeo his profession It Is no lot )kit ii aim I sight 
to see a large frame nitluge travellnit down the road 
or n< row* (he street liut a trip arrow* a river In not ho 
ordinary an Incident In the lift of a rcHldcnn let 
twelve frame Iiouhch In Charleston, W tu, have re¬ 
cently undergone this exiierhmce In order to obviate 
the nereNHlty for moving tliim up or down, him king 
«||« hum up to n height of forti feet on tin. lstrgcs that 
were to transfer tin in to the nibir sldi Tlie house* 
were then moved out uiwin this hlmking quite in the 
ordlnurv fashion of moving houses, and uflir lielng 
ferried over the aireum, thiy were sluilinrit sllpjied 
u|M>n their new foundutluns. 

Tlie ImuHeH occupied (lie wife that Ih lielng < leared for 
the new State Capitol, anil their owners saved a very 
comfortable sum by moving them to new lmaliens as 
against the cost of rebuilding Thirty two houses in 
all ure lielng moved, hut of these onli twelve have been 
obliged hi And new sites on the far side of the river 

A Machine for Sowing Seed by Hand 

A MONO Interesting German Inventions of the post 
war perlml, few are of more dlreit practical appli¬ 
cation than the seed growing device which we Illustrate 
Sowing muililnes are for the most irnrt inclined toward 
sloe nnd costliness, for the small land-owner or tenunt 
farmer there has not been any very satisfactory alterna¬ 
tive to hand sowing, with the Irregulurity of dlstrthu 
thin that mnst necessarily accompany II Tlie sturdy 
agriculturist «f our photograph, however, lius only to 
hold his distributor sternly with tlie one hand und grind 
slowly with the other to insure on even ullotment of 
Ids seed until the supply In his bug Is exhausted 



HaatwWtsg of Med by *m of a dories that laaarea 
■aifona diatribatien 


The Rotary Plow 

W HAT Is plowing? Since thousands of year* the 
termer lias been accustomed to regard the neces¬ 
sary annual loosening and remixing of the will ns being 
practliable on a large scale with one Implement alone, 
tlie lurnplow drawn by horses or power Thus llm 
word ‘plow" has come to denote an Implement which 
is simply a combination of two soll-e tilting Itnlvcs und 
a ntoldIvmrd whose warjied form Is designed to Invert 
the rlblsin of soil cat from ihi land liy the vertical and 
tlie horizontal knives. 

Hut plowing does not alwovs lmvc to lm done In this 
orthodox manner Acting on a wholly different prln 
dple from tlie old lurnplow which, however fully |»-r 
fected during the last few ilex niles suffers from certain 

shortcomings that are fundamental, the rotary plow 

Invented by Hetilier T lliiniMinw of Seattle, Wash, 

accomplishes tho desired results, ui-nirdtng to the claims 

of the Inventor In a Islter manner In iiddltlon It 
performs at the single plowing oiwruthm all the eeiutvn 
lent work of tlie m veral eliMtoiiinrt sex'dls'el titling (qs-r- 
atlons, such as redling, disking harrowIng, pulverizing 
and. If ell Hired, drilling In the ms d us It passes. 

An Instiectlon of the photograph of the rotary plow 
Is quite sure to leave the lmpni»>lon tlial It Is a klnel 
if traitor, un Impression given liv tin n|i|s-tinince of 
Its forward parts Itut ns It draws nothing H cannot 
Is eullexl II tractor It Is complete 111 Itself, In fuel, 
far from drawing unv apparatus ii Is espilpis'd wltli an 
extra rear wheel whose elilef function Is to hold (he 
Implement buck so that the revolving ilruiii bearing tlie 
snll-e lilting knives or plows iiinv pro|H*rly do Its work 
of < hewing up the soil In progressive biles lnsteud of 
simply running forward like nnv wliecl without doing 
tiny plowing 

The entire Implement, which weighs OHIO |smndx, Is 
driven bv a -PHieirse pnw er gusedlne engine of tlie true lor 
tv is The rotary dram Inuirlng the 24 hardened steel 
shears Is Its fanilii mental |mrt Tills drain Is cuiiwhI 
hv the engine to revolve at the rate of 1*12 revolutions 
|sr mtmile so that fsl shears strike the ground each 
neronel I rom one to two Imliis of mill Is bitten off by 
e-uch shear while the mnelilne progreawes over the 
gnome! at tlie* rate of about 1<& miles isr hour 
Tlie diameter of Hie big dram Is 44 lathes, a size 
required for efficient work If the plow Is to |N*ne*tnite 
to H depth of 18 Indies, lids great depth of plowing 
la one of the sullent featuies of tlie new Implement 
It brings up at least six Ini lies of subsoil that has never 
seem daylight, nnd it thus Introduces not only u new 
seedlN-d of hitherto nnusi d soil but a controversial 
subject Tlie belief has always lieen prevalent thnt 
subsoil was go lurking In lmiiius that the furuic>r should 
be very cautious In bringing much of It to the surteiv 
at any single years plowing it was freepientlv stilted 
during the wur thut the soil of ► ranee would prove to 
liavv been rained by the lie lion of high-explosive shills 
In turning up the subsoil from depths of several feel 
It would be nim-prortuctlvu Hat regardless of tlieorv 
when the > reach tenner CHine to try crops on sue h soil, 
thus “asking the soil” Insiend of the tlioorv, he dis¬ 
covered tliut the new yields were very much henvler 
than tlie old 

In the case of the rotnrv plow, which rcgulnrlv plows 
to a depth of 11 Inches and bus penetrated to 18, 
ehe'ok tests between soil thus plowed nnd that done with 
the turnplow have demons!rnn-d Unit eropiHiges have 
lieen more tlmn doubled In some cases. 

In milling the soil over, much as metul Is cut away 
In tlie mue lilac simp by the nilllci It is very Unelv com 
minuted. This exiiosete a vtrv lurge surface to the ue lion 
of plant roots and fuvors vi rv greutly the ulisoriithin 
of idunt food It also aids tlu m nil Ion of the soil 
without whleh crops practically cense to grow \\lira 

fertilizer und trash have been left on the Hurtece thev 

are incorisirntod in a fur more thorough uiiinnir than 

Is possible by ordinary plowing, and to n fur greater 

depth than Is possible by npeuteel disking, giving u 
very uniform distribution from t«>|i to bottom 
The rotary plow Is not Inteneled for use In stony soil, 
vvliere the bludes are soon spoiled, but Is nt its licsl In 
the great prairie* where they ere rare On these lands 
grain has been grown for nuinv deradn withoat plowing 
much below tlirue or four inches and this baa given the 
Impression that the *oll bus Isvn nibbed of tertlllty 
The new plow, however, Is able to go dee) per and bring 
op new farms, mixing tboin with the old so that no 
humus Is lost and the soil consistency Is 111 tie Impaired 
There are vast areas of unreclaimed marshlands In 
the Best where the soil I* sumcless Usually ttiese are 
covered with a dense overgrowth of shrubbery, flag 
and other vegetation that Is verv hard to turn under 
with the common plow These, with their roots, the 
rotary plow Is claimed to handle with ease. Aliout as 
severe a test as any plow cun be put to Is the breaking 
up of an old, well-established asparagus bed These 



The rotary plow that converts virgin soil into seed 
bed in a single operation 


reads lire virv lur„<, virv lough mid Huy is rmvute 
the soil in nil dim lions Tlie rotnrv plow mokes short 
work of them slblng tin limited roots Into small pieces 
and leaving them In the soli to decay and provide 
plant food 

IIiiim II Is seen Unit m we r mi thuds may Is* brought 
to tsar on the one annual ope ration that for the average 
farmer Is the most hilkirlous of all the season s work, 
plowing—n task which has l»*en In verv mm h the siiine 
wav since hlhlhnl limes. Tl Is verv dllthult lo uproot 
a prejudice of this great age vil ex|srlene*e has shown 
that Ihc Aim'rhnn fanner Is hv no means slow to udopt 
mw method* of doing things ontx tlie v are proved to 
la Ulster and to do the work ns well as the oh) nsHhods 
The reiulv acceptance of the farm tractor stands In 
onsif of this contention Tlu rotnrv plow muy result 
lu mu It a i Image In fanning as In eliminate the l urn- 
plow, Just us the hitler eliminated the crooked stick 

Making Lightning for the Films 

P IM>11VIIIV most of our renders are xufflclfntly 
sophisth ated to realize (lint, when tin movie man 
needs a Hash of lightning in Ills action lie does not 
have to wait for ii tliunderxlorm lo gel It Probably 
few of them however nnllzi how simple und cheap 
the tiroduelhin of Him lightning is The wesslen stand 
used for the pnr|mse width we Illustrate, Is wired Just 
like an arc lamp Tin two cnntiu I |s>lnts are on the 
two upright anus— ii single large earlsin constituting 
the electrlt nl mi lids r In the one ease nnd sevenil 
smaller ones In tls- other llv pulling' a cord the two 
cnntiu Is art brought togelher and tin i In nit estab¬ 
lished mid when Huy are n leased and the circuit 
broken, there Is a momentary Hustling are Tlie spread 
Ing out of the Hrc effcel ove r the scvirnl small curbuns 
of the one contact Is res|Minslhle for much of the reul 
Ism <>f this brand of lightning. 



Artificial lightning for the movie* is prodaeod with 
this simple are machine 
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Danger Which Lurks in the Pretty Flowers and Berries Picked at Random 

By Dr. E. Bade 



nece**iiii wholesale iKHlmetlon ninny Ingenious pro- 
lixlivi divhvs arc <M 1111 I 01 <<I In ib< unit or Itam* 

lliu more tDiiKirtnnt uro corrosive HiiiiIUm uml poison* 

Nut uni} those siilwtiincos li. In Infinitesimal 
MtinnlttlvH, embmgcr tin- nnimnl organism fatally, hut 
nil IIiimo man* <l»i mini I eomismnd* which nr* Injurious 
to flip plant out Inn nnlmuln niv Imluded These, it 1* 
trni, utily form n nrv small purl uf tin. knuwn toxic 
substance* tlerlnln plant* seer*le carl 11 In will defined 
liaisons, wlilt li ull hougli til*} »mV In* huniilew to one 
■intiinil, un* Intensely toxli to unotlier sisxles. Many 
plums lire ntor* or lew* prute* tell liy such secretions 
fnnn tut 11 1 dintrui Hun through ovtr vonuloun nnlmuls, 
hut the toxin ttuinot lie eonnlilered us u protective 
medium since (lie plant does nut produce It for tlila 
Klierlul [illr|mm* It In onl} 11 product uf mctulsillam 
and Hint Ilm plunt linn finally changed thin tnilMtun*« 
themUull} fur 11 s own protection can hardly la sett 
uiihIv conslihrixl although nilltli can la* wild In the 
nupport uf aiti li 11 theor} 

In all proliulilllty each (lower hua Ha own jiolson— 
In iih liruiidcHt aenae- *if which we know nothing, nor 
wlihli we tan recognise 0raxing atock nautili* deaplae 
llural envelope hut eat the leaven. On the otlur hand, 
they can fully lento certain plants new rely alone, ul 
though tluv liu*e 110 ptrceptlblo odor nur lime tla} 
any ataxlal < haractcrlalli width would lead one to 
auaiiect hidden toxic proportion Humi thing iniiat la* 


vcloti* power Inherent In tla* plant which enable* It 
lu produce all tli.iae material* found In It, the \ 11 H 0 ua 
poison* tlienm-lves only being a tiny fruction uf th» 
txlHtlng romixiunda. 

The notion of the different types of jxilaun on the 
iirgitnl*iu lire peculiarly dlstlnitlve. Kacli one haw It 
own symptoms. Homo only resit when they cotaa In 
direct contact with the likiod vowels, lielng fHtal In 
iilnund Infinitesimal quantllle*. Other* lia\e no, or prac¬ 
tically no jKiwcr under sueh a eundltlun Tliey are 
moat vigorous when they reach the sMinmeli, where they 
produce Ilm most sertoua of disturbance*. 

Allhough polNonuUM unliunls are seldom mistaken fur 
harmless creatures, such a definite clusHltleatlun can¬ 
not bo given to the plants. In fuet, a large number 
of them are Hlmllnr In the moul common of kltthen 
lieiigt and edlhle plants. Other*, again produce fruit, 
wlihli. In upis-arance, sewn to be tasty uml delicate, 
but In reullty ure most dnngerou* Such headlines a* 
‘ToIhououh mushrooms rouse death, ’ and “Children 
die eating imlsonnus henies" are only too often found 
In the dully |si[s*rn. 

No methiHl la known by which tile character of a 
polismouK mushroom can be determined. Tim only pro- 
lection avid table la the personal picking of the wild 
*1 a*’lea and (he absolute irrefutable knowledge of the 
character of each Individual mushroom picked For¬ 
merly, two types of mash room poisoning were differen¬ 
tiated one a nureotle and the other a digestive dla- 
I urlsmee Itoth ay mptoms often Intermingle the effecta 
taking pluce a few hours Hfter eating There are n 
few methods hy which the toxic effecta can be removed 
In nil probability, all inlaonous m|kcIcs can lie rendered 
edible by first digesting In vinegar and salt, then boiling 


for some time In water, and discarding the boiled water 
Edible mushrooms sometimes produce symptoms of 
mushroom poisoning, especially when they are not used 
In their fresh condition Mushromu* decoy rapidly 
when they are not prepared at once, and the product 
of decay somewhat resembles ptunuitne It la not at 
all necessary that such decay be accompanied hy a 
softening of the tissues and u disagreeable odor 

far more numerous tluin mushnsiui polauntng la 
I»>Isonlng through tarries. Children often oat those of 
Atropa brllailimua, the deadly nightshade Even thrao 
of these berries contain sulHclcnl pobsin to cause violent 
symptoms This alkaloid atropine slows the actlun of 
the heart und stops the action of the salivary glands. 
II also u( lacks tho nervous system und causes violent 
delirium The most characteristic symptom Is Its action 
on the pupils of tbo eye which It dilutes. 

Tho Jinuuin weed or thorn apple, Datura ttramouium, 
whs Introduced by gypsies who considered It their “per¬ 
sonal” istlson Besides the toxic nlmplno, liyoscysmlne, 
hy-ostlne and several other alkaloids ure present Tim 
hitter two ure found In still larger quantities In Hpo- 
Kfamut Mger, the henbane, vvhoae pule yalhivv flowers, 
pmfuaely veined, appear In June and July The entire 
plant Is sticky and covered with hairs, and, despite a 
stuiiefylng odor, Is often mistaken for a kitchen herb. 

Foxglove (DigilalU purpurea) und Jlmaun weed 
poisoning occur hut rarely In the latter case an In¬ 
direct poisoning may take place. largo edible snails 
aima pcmatla) eat the leave* of the plant with Im¬ 
punity, bat when these snails are eaten, poisoning 
occurs. In a similar way the homey gathered by beaa 
frvmi the broad-leaved laurel ( Kalmia latlfetia ) Is, under 
certain coodltloaa, poisonous. Then, too, children often 



mistake the young shoots of 
this laurel tor wlntergreen 
(Oseitkerls prouumbant) 
and are poisoned. 

The common nightshade, 
(fedoasis aiprim), with its 
Hack toxic berriee. which 
are often eaten by cUHim, 
opens Its knell flowers dor- 
to# July, August and *p- 
tajabsr The gymptetns an 
at Refection, dlsito see. lose 
of agrecth cramp* end the 
entire body It convulsed. The 
popito of the fye an <fltotod 
and dealt ofton oesws 
tkrqogh a stroke, 
fa Ynn of p a frmfag 
s doctor rowst be ca Ued. In 
the meant! IQ*, «*Hl be w 
rives. If, to adrieeMv to give 
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Om»N; Baflnti Cmdm to Soto Tim 

T ftX WM Mid requirement* itf railway travel 

vary to mifusmst countries to many respects, and to 
an extent that woaW surprise the tmtaltuted. A few 
words egptatotog the maos for the slipping of passed 
gee coaches m English railroads may therefore not 
be amiss. 

It sometimes happiau. In the case of a long-distance, 
non-stop ran to a certain destination, that a full train 
of can !« not required, to other words, that there la 
motive power to spare. It also happens that, while 
it may he expedient to maintain a certain service to otlter 
Htatlous, either Intermediate nr on branch lines, traffle 
requirements would not warrant running separate trains 
kmc distances to such destinations, as frequently as 
is desirable 

The object of slipping coaches Is therefore, to divide 
on express train, while traveling ut full speed. Into 
two portions to such a manner that while the front 
continues its Journey Unhindered, the remainder, under 
the braking control of a guard, can he slowed down 
so as to stop at a predetermined point, where It Is taken 
to tow by another locomotive to waiting, thus saving 
some ten mtoures loss of time otherwise entailed by 
stopping the whole train. 

This method to employed by a number of English 
railroads, notably the (treat Western, the Great Eastern 
and the North Western lines. It la effected so -anally 
that passengers to the slipped portion of a train, alight 
tog when It stops, have no Idea that the locomotive 
with the front portion. Is speeding on Its Journey several 
miles ahesd 

Before describing the mechanical details of (be slip¬ 
ping system. It should Is- mentioned that the English 
method of coupling railroad vehicles Is quite different 
to the automatic s>stem employed In Americn One of 
our Illustrations Is that of the standard British form 
of coupling. At each end of every coach there Is a draw 
bar ending to a book, and through u lude to the shoulder 
of the hook a shackle Is passed, from which deis-nds a 
union screw with a screw block and lever At tlu- other 
end of the union screw Is another shackle To couple 
two eoacbea together, the lower shackle of one of these 
couplings is lifted ami imsoed over the draw (sir hook 
on the other coach The union si rew Is then tightened 
up by hand until the buffers of the two coaches are in 
Arm contact. 

There are several different types of slip couplings 
In use, of which It will be sufficient to describe those 
employed on the Great Western and Great Eastern 
railroads In England In these the drnwbnr Is formed 
In two portions which are hinged In a vertlcul plane on 
a horizontal pin, so that when free the hook portion 
swings downward, but when tixed It serves exactly the 
same purpose as an ordinary drawbar hook It will bo 
seen from our Illustrations that the end of the movable 
portion of the hook Is formed so that, when In urn, It 
lakes an Ineltoed seating on the shoulder, the upper 
edge of the end lying horiwntally und flush with a 
■lurking on top of the shnnlder Bound the Intter la 
an inverted U strap secured to the shoulder so as to 





leavt a bote or slot above the end of the hook In this 
riot, a horisonrnl case-hardened locking bar U fitted, 
extending to the Inside of the guard's van where It Is 
pivoted to n lmnd lever, the upper end of which may 
either be held In ixsdtlon by a pin or secured by a spring 
catch In tlie slot of a quadrant 

1X> couple up the vehicles, the lever Is pulled forward, 
thus withdrawing the locking bur nrnl allowing the 
honk to open out The ordinary coupling shackle of 
the other coach Is then lifted Into position, the hook 
Is hinged Imck round It, and the locking bar Is allot 
forward, thus effectively securing It 

To slip a coach, the guard first closes the cocks to 
the brake pipes, and then pulls forward his letter, there¬ 
by releasing tlie hook which fulls downwind Imtnedl- 
nlely the shuekle In the coupling of the other vehicle 
falls out, and the whole coupling swings downward, 
thus severing the connection completely so that the rear 
coaches begin lo lug behind tliuae In from, which con 
tlnue their Journey with unabated siwctl 

Tlie slip coupling should lie at least as readily ap¬ 
plicable to the American type of automatic coupler as 
lo the English type 

Take tbe case of the nutnnialtr coupler cm vestibule 
coaches, operated by a lever under the coupling a|e 
parantly It Is only necessary to Introduce u few bell 
crank und other levers, Inc ludlng an o|ieratur s lever In 
tlie guurds van slmllHf to the English type, to render 




tlie slipping of couches on American trains n very simple 
operation Indeed And It Is cm Its fuee a very profitable 
one It Is Indulged In so freely in England that, when 
one tukes an express train from anv of the large Ism- 
don terminals, ll Is a very essential thing to inuke 
quite certuln thnt one Is In a cur destined for the 
point to which une's ticket reads. »ailing this pre¬ 
caution, one Is llkelv to find oneself prematurely shunted 
off the main line, or curried past the |s»lnl ut which one 
should haw been shunted 

Use of Kilocycles in Radio 

T HE Second National Radio I'onfc rtnee, which was 
held last March, Introduced a method of designating 
radio wuves, which la somewhat new to the radio public 
This Is the use of frequency to klksviles (abbreviated 
(kc ) Instead of wave length In meter*. The udvun 
tages of this practice have been faialliur to radio cn 


quite misleading when expressed In meters. Thus the 
nnmlstr of radio messages that eun be transmitted 
simultaneously without lntirferv-nce can be correctly 
Judged from the kllcsyrles hut not from the meters. 
For example, the umnlcurs will In tin future work In a 
Isrnd of wave lengths from no to J00 meters, but this 
Is a frequency laind from JtJOO to mg) kilocycles. This 
is un enormously wider lmnd when considered from the 
viewpoint of klloeviles them for example, the bund 
buying the same width In meters from 1000 in 1050 
meters, which Is «W to 2N0 kilocycles. While It Is 


tiler range of kilocycles lure 
111 the roc-ommi mini Ion of the Second 
inference lilt IX imrlmcnt of t’oin- 
ivintmenl departments will hereafter 
t nf sis-clfylng In even values of 
him meters. The conference reconi 
is of tvprtHKlng wuve frequency to 
>nd with wave length In nnters In 


turn kllocvcIiH, KM) meters equal 1000 kllisycles. 1000 
meters equal TOO kitesycle-8, 1000 Hillers equal 100 klhe 
rvcles A table wlilih may he used for rapid and 
hoc urate conversion either from kites vcles to meters eir 
meters to kllimveles may Is- ohtnlm d bv addressing the 
U S Bureau of Standards, attention Hadley Lnlsirntory, 
Washington, I> C 


T 1IE lliireau of Standards lias Just Issued Technologic 
Paper No J37 oil “Tv pea of Aeronautic Instruments.’ 


D C„ at M cents 
This paper des 
narily used eat lit 
useful to all I ham 


flows In the radio inmsmltttog or receiving set 

As often happens In technical matters, tbe Idea of 
“kilocycles” Is simpler than the forbidding aspect of the 
word suggest*. "Kilo" means a thousand and “cycle” 
means one complete alternation The number of kilo¬ 
cycle* Indirates the number of thousands of times that 
the reiddly alternating current repeats Its flow In either 
direction to the antenna to noe second. The smaller tbe 
wave length In meters, the larger Is the frequency to 
kilocycle*. 

Tbe reason that kilocycle* are coming Into use and 
displacing meter* I* that tbe necessary seiwirotlon of 
the freqwsieT of transmitting station* to prevent In¬ 
terference 1* the name, no matter what the frequency 
may be. This necessary separation 1* variable and 
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The Wembley Park Stadium 

Built in London, the Largest Sports Arena to Date, with a Capacity of 125,200 People 


By P. J. Rudon 


mint, »« turn- I*mh inabled to compile by tli 
from Brut luinit Infonimtlon soon* Inter the e 
esltng piirlli ulurs of Wembley Park Htu- owne 
ilium, llie greutest stadium and sports im <1 
iirvna In the world, which lms recently and | 

ud In Iximlun at a coet of *1,500,000 ndlei 

and ampltheuire buildings, with thilr iluee 

‘ommodutlon for eis-ctatore and players, Septi 


I Iteen occupied for 1.’ year* from the major uxl* 


Wembley l*ark C.olf Club. In April, 1922, when truik, und then, In addition, tltere wm a drop nt each 

.on authorities took over tin park from these end of the arena from the position at which the goal 

muni of the fill ru ay * und putting greens posts would be plaeed, toward the track, 
spared by the contractors were railed oft, There are two running tracks, one skirting the ploy* 
der cultliutlon Them green* were dressed, lag field being a circular quarter-mile lap, while the 

rut, und generally (reuled, In order to pro- other gives a straight 220 yards sprint. Hie straight I* 

-plembor the very best turf possible On made imsslble by tunneling under the west-end bank 


ild he spared by tbe contractor* were railed oft, 
ut under cultliutlon Tbeat green* were dressed, 
und cut, und generally trouted, In order to pro- 
by Seplmbcr the very best turf pos*lWe On 


rutting and transferring of this 


i was ready of the studlum, so that the runners will begin tbe die- 



tbe grunt! stands and to till 
parts of the stiidliim is 

gutnid from n wide ctrculat* „ , ,, . . . . . . , _ 

Ing corridor, wide enough marked time, swayed from left to right and backward and forward Bes 
for 24 pirsons uhreust, with 

corridor gangways und douhle stairways at rrequent In turf wns begun Tbe turf was cut In douilnis 
tenuis lending lo nil parts of I be stadium Tbe following indies by 12 Indies, and 2V& Indies thick and 
Isnn Interest Ing ciaiiparlson will! the Colosseum nt Rome were placeil on tint akl[m and taken hv a snml 


lance out of sight, but will emerge from tbe 80-yard 
tunnel Into the foil view of 
tbe spectators. Some of tbe 
more recent sports grounds 
In America possess this 
feature, but until now there 
lms been no stadium In 
Europe with a 220 yards 
al might 

It is fully expected that 
the trucks will become the 
fastest running courses In 
the world, und that new m 
ords will he set up. in the 
“220 si might" the absence 
of comers or curves will be 
u greut advantage to the 
athlete lie will nut need lo 
bend In with the curve of 
the course, und again, the 
ruce will be more truly run 
because the serious dlsad 
vantage of not lsdng ahead 
when the first corner Is 
taken reached will he done uwny 
with 

The tests of the stadium wrere very exhaustive 
Tile first stnge, by means i»f dead loads, was of a rig¬ 
orous character Vnrtous sections were selected und 
tested seisirutely The urea of ttie first section tested 
wus 80 feet by 35 feet Five thousand bugs of sand, 
■sii ii weighing one hundredweight, were placed on the 


spun The strwture Is built 
almost entirely of steel und 
com rote und comprises 40 
miles of terracing Although 
there Is little risk of fire. 


nlng trmks—bus l»*en pre¬ 
pared under tile aupervlslon 
of Sfr Charles Ferry who 
lms been responsible for the 
construction of all Olympic 
filming fields and trmks 
since the reorganisation of 
the Qlwnplc games In 1000 
In Athens. 

It wus decided to deal 


1 he Colosseum nt Rome were placeil on flnl ski|w and taken hv a small gnge orous character Various sections were selected and 

railway Into the stadium Hero they wen unloaded tested seisirutely The urea of the first sectlun tested 

Mum Wembley stadium and retail] iiniiiedlntcli Tim grass neier censed grow wus 80 feet liy 35 feet Five thousand bags of sand, 

KDttL Ing Tlie work was so organised that the turf was laid euih weighing one hundredweight, were placed on the 

Xiaaft. Ml rt'*>20a. almost ns awn ns It was <ut, and arrangements were seats, idling a total loud of 250 tons. The seating 

4M ft x *90 ft. made liy which, on each day, no more turf was cut arrangements of thla section will accommodnte 850 

«S9ft * 240 ft, tlm0 ,,,1,1,1 bt siicccssfulh laid on that dot The turf iieoplc whose total weight would lie only about 80 tons, 

i to so ooq its *oo laying wns completed by October 0, nnd two weeks Thus a large margin of security was reiealod by the 

__ tests, for the test load ap¬ 
plied would have to Im quad¬ 
rupled before the structure 
would fall 

The live load tents were 
carried oat by 1200 selected 
ex-service men, employes of 
Messrs. Sir Roliert MeAlpine 
* Sons, who built the 
stadlnin In company fbr 
■nation, the men marched up 
to the grand staircase of 
tiro studlum to that section 
of the stands Immediately 
liehind the royal enclosure 
Here they engaged la vart- 

qnlckly m matte, sitting 
quickly, marking time, sway¬ 
ing from left to right, and 
forward and backward, 
clioertng and stampeding; 
These movements were re¬ 
peated on other sections of 
the Mauds, and thjSVhsrt 
readings taken by tfleengt- 

General view of the Wembley Stadia* along its longer axis. Over-all length 884 feet, breadth IN feet ^^11^ a r^sTrTbeto^ 
The arena, 621 feet by 820 feet, may be compared with the Colosseum. Berne, which la 2SLfes* Mr W thoee antldmtedwhsntbe 
feet. Total capacity, seated end it ending, 115JH nlsns were drawn. 


with the stadium ut'yem feet. Total capacity, seated and standing, HUH 

hlcy In very much the same 

way hs that ul stmklmlm bail been treated, and that later, owing to the excellent way It bad been knitting, 


Standard Boxes for Hoaftj^ 

T HR textile section of the Bureau of Stanfords. has 
nearly ftwnpletfd tbe devsjopnwnt of standard bone 
fbr pecking hosiery This has resulted in the rsduedp 
of approximately 800 different Mat* to shoot 08 stand- 


» foundation of i bu should I* 1 so shat**! as to form the grass had to be cut Tho result Is that there Is now rpHB textile secllm of the Bureea of Standards, has 

natural dralnugi system To this end a fall was a foot hall ground composed of a grass so tough, that | nearly *~r,pi.t.s tv. f **f st andi5 d boxes 

allowed for, from the crater of the arena to the outside it will withstand the wear and tear of a season’s foot- for pecking hnfdery This has resalted in the rsdttedp 

edge all round the plailng field of at least six Inches, hall and yet remain as green at tbe end of tbe season of approximately 800 different Mat* to shoot 88 stand- 

to allow the water to rnn a wav as at the beginning. Srds. These s tandards has* boPnede op In 10 sets, 

On tbe cloy foundation, various grades of cinders The arena Is 100 feet above see level, and stands on *gnd actual packing s win bn made at the Bnreen After 
and clinker ash were laid to n dcqith or tm Inches, and the highest iiolnt within the exhibition ground. The ^la check determination, the project can be considered 
9S this again five Inches of specially prepared soil snh-sotl Is heavy clay The system adopted, therefore, vomplete, end it la etpecte d that it wffl result in the 

is spread to form tlie natural bed of the turf was to prepare the foundation of the arena so that saving of a very large ament of money to the bo*W 

Wembley Park, before It was taken over by tbe ex there was a drop of *x Inches In the day formation Industry, 
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The Attack Upon Diabetes 


I eralljr to flow through. Diabetes U the In tip physiological laboratories of the University of 
dtowuo, to which certain matter which Toronto, Canada, announced that thet 
should remain la tho human body, flow* 

" ‘ It has long been known as an 

recent deveiopnt—ts have seemed 
» hope that a real care fur diabetes. If not 
already found, will be discovered in the near future 
Tbeta are two forms of diabetes. In one, which the 
physicians cell diabetes mellltns or glycosuria, in other 
words sugar sickness, an excessive amount of sugar 
IS found to the urine In the other form Just the quun 
aty of urtne is abnormally increased, but no sugar Is 
found therein. For our purpose we need not consider 
this finm of the disease. The carbohydrate food we 
eat la ultimately converted In the digestive tract of the 
body Into a form of sugar, known as glucose This 
substance Is either burnt up and converted Into energy 
and heat or else It Is stored In the liver tor future use 
Whenever we move our muscles, whether they are vol 
untary like those of the arms or legs, or Involuntary 
like those of the heart and diaphragm (the muxcle 
which performs the operation of Ailing and emptying 
the lungs), glucose is consumed, actually burnt up It 
Is easy to see that It Is a serious matter when this 
substance cannot be burnt in the body and la excreted 
In the urine without performing Its proper function in 
tlie body This la what molten diabetes such a dread 
disease. 

Diabetes being a functional disease has been treated 
mainly up to the present time by strict regulation of urine of the pul lent 
the diet, eo that it does not contain any sugar or easily taught how 
starches. Diabetic perenns use saccharine us a sweet- 
entng agent in the place of sugar Saccharine Is a coal 
tar product Diabetes la a disease which flourishes In 
the cities. It may be called a disease of civilisation, 
is It is 


preparation which possessed the marvelous property 
of lowering the sugar content of the blood of dogs, 
when it was Injected into them In moons of a hypo¬ 
dermic syringe Tills discovery was epoch making In 
the history of medicine The extract was made from 
the pancreas of animals, partlctilnrh thi dog, rabbit 
and tlie unborn calf The process of making the ex¬ 
tract has been applied cm a commercial scale and in 
this country there Is at least one drug house of na¬ 
tional Importance that is ready l» supply Insulin in 
regular quantities, under the name nf Ilefln The 
process of making the insulin extract lx long and labor 
louv It Involves considerable time, ns many extractions 
and purlflcntlons must be made before a product of the 
proper purity and strength cun be nhtalncd The prod 
uct must he standardised so that the doctor will know 
Just what (plantIty of the Insulin to udnimlstcr to his 
pal lent The cost of the drug Is evpliilmsl by the 
Intricacy of Its manufacture 
The drug comes in the form of ampoules and must 
he administered hypodermically When taken by the 
mouth It has no effect cm th< sugar content of the 
blood Only tlie ordinary precautions when using the 
hypodermic needle, need Is* followed when making the 
Insulin inleclluns. The doses are injected three times 
a day, a half hour before meals starting with small 
‘ gradually Increasing the same until the 
Fall—ts arc 


i of diabetes. 


It la caused by too great n consumption of sugar, by 
over-eating, obesity, and by sedentary life It is found 
at all ages, occurs about twice as often in males ns In 
females and more frequently In blonds than In dark 
people. The wide distribution of the disease and the 
apparent eaae with which people become afflict oil with 
it and tbe practical Impossibility of getting rid of It, 
once it 1s Incurred, make the work that has been done 
within the part year to develop n remedy for diabetes 
of tlw greatest Importance to every human being 

Is—lln Whxt It I* and What It Can Do 

It Is about a year ago that a group of artentlsts in 
particular Dr*. F. G Banting and C. H Best, working 


Insulin Not a ( uri 
The word rare, when uppllcd to Ins 
advisedly Insulin is not a pertnnnen 
In fact certain forms of diabetes do 
at all, and those juitlentx who in It—eflled by It must 
keep on taking tlie drug constantly Otherwise the 
original condition recurs Tlie effect nf insulin Is to 
reduce the sugnr eunlent of the blcssl and It renders the 
dlHlwttc svxtom enpahle of nssmiil iting cnrholiy Unites, 
that is, the sugars nnd starches liven while taking the 
Insulin treatment the iwtlent must lx kept under a 
Rtrlet diet In which the relative proportions of care 
hohydrates and fats are properh fixed 

Glucokinm 

Glycogen is what Is known ns animal starch It ta 
ubimdant In clnms, oyster*, yeusi mil mushroom* It 
Is found In the green leaves of lettuce beans and wheat 


and tbe bulb of tbe onion. It was found 
by another experimenter that these ma¬ 
terials contain a substance which helpn 
the diabetic system, the system in which the pancreas 
Is not functioning projterly to bum sugar The new 
Insulin Is called glncoklnln It haa been established 
that the lamereas takes the raw materials furnished by 
these foods and makes ‘‘Insulin,” that Is, sugar burning 
substance, to suit Itself 

Another aid to sugar (oiiilmsltun is the substance 
called intarvln Tills uiih deiehqied in the laboratories 
of Columbia University umkr the dlroctlun of Prof, 
ltalph H Mi Ktx. Intarvln Is ulsu a remedy tor dia 
belts* It Is In the form of an urtltlelal fat Its literal 
meaning Is tnUniiedlate fat and it Is the first true 
tilfomiiignine ever produced Intarvln Is made from 
niurgnric arid and 1 b essentially glyceryl ninrgarate. 
This substance bus been usttl on dlalietle patients with 
success. The fnt, wlmh Is of white ireniny color, calor¬ 
ies* anil tnsti less, is nlisorlxsl by the dlitlietii system to 
nlsiut DO |>er cent and seems to satisfy tlx* hungry 
craving for fnt that diabetics liavi The results that 
Ini v< I son obtained with tills suhetanei* have been so 
promising that It hoisd lint ilinhctli patients of all 
kinds will 1 m benefit!il liv treatment with this modtea 
ment It must lie empliiislred that s choice between the 
several treatments hen nutllmil < on Is* made only by 
a phvslrlnn-perlmim only by i H|sslnl|st—aflLr careful 
diagnosis. 

Relief, Not Cure 

In conclusion It must be euiplins]»s1 uguln thut these 
different meilli aments arc not absolute t ures of dla- 
ls*le< When they nre • fits live on the diabetic they 
enable him to live a more normal existence and prevent 
the development of complications width usually set in 
at some Him* nr otlxr in evirv dlals*tic sufferer They 
make life more worth while living hut they ilo not do 
away with the niss*sslly of oirefid dieting and hygienic 
living Till* pullinl must take the medicament In¬ 
definitely, at hast tli it Is how the treatment appears 
today Whether or not a permanent c ure foi illuhete* 
will Is yyorkisl out fioin furtla r lnvi stlgatlim and ex- 
perim—t along the sum* lints, only tla future can tell. 
Neyirllieless tin discovery of Insulin and tin othir din 
botes nicdlcnm—ta Inis given great lui|s tils to further 
work along these lines |o alleviate the sufferings of 
human Is tags from n disease, known it least for five 
centuries, but only within the past year actually rom 
cdled ta iny marked degree And ]*?rlmps flay point 
the wiiv tow uni dlseovorv of an in hint cun 


m 


INBIDERAULK Interest haa 


weeks In the trial going cm 
la tbe Federal Court in Wllinlngtc . 
ware. In which the Government Is trying 
to upset the sale by the Allen Ptxqierty 
Custodian to the Chemical Foundation, Inc., of 4800 
patent* Mixed from the Germans during the war Tim 
value of thee* patents has been put at a very large 
figure by the Government, and the opposing side has 
contended that their value la but nominal. It has been 
claimed that the practice of the Germans was to give 
very few details of the actual manufacturing method* 
In tbe pat—ta that they took out In this and other coun¬ 
tries, with a view to hiding tbe secrets of tbo manufac¬ 
turing processes. Only the easentlal principle* of tbe 


Chemistry by Court Order 


•rally held that It la Impossible to prepare many of 
the complex chemicals, drugs, dyes and perfumes from 
the information that can be gleaned from the patent 


Certain expert—ce ha* dero—strated the truth of this 
•tat—MnL Many German patents, which have been 
read by the writer, o—tain hut very little information 
of practical value, which can be used In manufacturing 
the Uriels forming the subject of tbe patent While ext— t permitting 
to soma caw details may be glv— and while tbe Infor¬ 
matics! mgy be suffld—tly accurate to serve as n basis 
of a mattufketurtog process, In tbe actual operation of 
tho pro re** dim—Hies are always —countered which 
are not ta any way described In the pat—t and which 
tho Investigator must overcome through hie own In 
I—ulty. It la oft— these very difficulties which are 
tbe esMStlal feature* of tbe process and not tbe details 
which •— described to the specifications. 

The Court, to order to decide the value of tbe pat—t 
— etoebopban, ordered a chemist to make a test of the 
MM tre carrying out the Instructions glv— therein 
ft a laboratory experiment There was so much con- 
*redktorr arid—ca gig— regarding tbe value of the 
Mt-ttbtt It was considered brat to --* 


experimental test made, which It was hoped would 
settle the question conclusively 
Tlie experlm—t was made by Dr Freedman ta the 
laboratory of Hworthmore I'nlverslly at Swartlimore 
Pa, and was closely watched by expert*, nnd deputy 
marshals. It lasted 281$ hours without interruption 
Cinehoph— was produced In the experiment, hot, as 
the experimenter himself stated in an unnuirki table 
state Two experlm—ts in all were made and In one 
of them the experlm—ter made ii sllgh* deviation from 
the Instructions glv— in the patent In pouring In two 
constltu—ts, one after the other Instead of simultane¬ 
ously, but rapidly —ougb so that their art Ion was 
practically simultaneous. In the first exisfiment the 
yield was 20 0 per cmt of the theoretical hut the prod 
uct was too Impure to be of imv couuuerc lul value 
It ts possible 1o purify the mass so as to obtain a 
higher grade product However I he yield Is too small 
to make the process of any oomniercisl value In the 
aeccmd experlm—t the yield was 141 per cent of higher 
grade product A large amount of tarrv matter was 
‘ which It was claimed could be purified to an 
larger yield und tin refore nearer to 


_ total of tbe teat oeetned to be that the in¬ 
formation contained in tbe pet—t was suffld—t tor 
‘ ' the product obtained was 

because of the small yield 
A large muss of tarry matters were also olkalned from 
which It may be possible to prepare more cinehoph—, 
but nothing was mention— regarding this In the pat¬ 
ent. Here again It appear* as If the real secret of the and six iron Langmuir v 

process has be— hidden, that the particular detail parallel wi . 

which Is crucial in determining the practicality of the attempts t< 


tired This Is typical of most Oer- 
putents, fot In llnlr patents, partlcu 
tla chemical pat—ts, the Germana 
i give any Information of value to 
comiietilors, or possible ouui*tlturs. while they were 
anxious —ough to sec ure patent protection 

The Lowest Temperature Yet Reached 

T UB Bureau of Standards Washington, 1) re¬ 
cently announced that the neurest approach to the 
absolute zero tcnqierulun which liux yet be— attained 
bus been recently achieved hy I'relVsaor || Kumerllngh 
Onnes, of the University of lo*yd— Holland Tho rec¬ 
ord tenlpcrulurc of 27218 Itelow xcro Centigrade, or, 
hs the physicists express It .82 degrees absolute, was 
reached hy the Dutch sc I—list In an unsuccessful at¬ 
tempt to solldiry liquid helium The temperature la 
equttl to approximately 4 r >8 degress* Is low zero Fahren¬ 
heit At 1 his teni|N*rnturp the liquid helium showed 
absolutely no t—d—cy to solidify according to the 
report of Dr Onnes, who expresses Die opinion that 
helium nmv remain a liquid even nt the absolute sent. 

Tills letup* nitun, 271 degrees below zero (Vntlgrude, 
d—otes tla* —tire ulr*—ce of licut, or, expressed In more 
set—title language, tin —tire ala*—ee of Htomlc or 
molecular motion 

Kvery gas has he— both liquified and solidified ex¬ 
cept htllum width 1ms never Ik*— reduced to the solid 
state ta spite of years of effort Dr Onn— In his 
rec—t attempt, evaporated the liquid helium in the 
most iierfeet vacuum attainable tlie pressure at the 
surface of the liquid lteing only thlrte— thousandths of 
h millimeter of mereury. or alsint one sixty live thou- 
utiucacpliere A battery of twelve glass 


t ptimtis connected in 


,_ not disclosed in the pat—t specification*. 

Bare enough, cinehoph— ran be made hy the process, 
but a commercial product can only he obtained wb— 


have an actual th* residues are worked up so that a satisfactory yield ever produced by m 


ture of 1 OB degrees absolute, Dr Onnes undertook h 
Is test attempt with the utmost reflnetn—t of technique 
and be was successful In getting the lowest temperature 



252 


SCIENTIFIC AMERICAN 


Reaching Upward With Concrete 

How the Twelve-Story Limit Set on Concrete Build¬ 
ings Has Been Discarded by Enterprising Architects 

By Norman M Stmemun 

-I W'K. In 1002 work wub started on u slxlev® tut square It will Iw 27(1 foot 

Hlory n. Interred concrete olllco building in high from tbo first floor tovel to the 
Clmlnnutl, known an the InKulla Building top of the Imtlding. It will Involve 
This wan the biggest single step In re- no outstanding problems of design, 
Inforcod eonerete construction up to that unil 1 bore seems no reason to suppose 

- time. To some It may seem strange that that It will mark u permanent limit 

arrhUetln and strueturnl engineers did not follow up to the height of buildings of this aort 
the precedent established by this unusual building, but _ _ 

continued to design tall liulldlngs by older tadhods Tiie Fact, the Course, and the 
Lui k of know ledge ns to Ante to design tuts new mate- Cause* of Organic Evolution 
rial, reinforced concrete, naturally was at the bottom II7E may distinguish between 
of the whole thing It was much less emburrusstng to VV (1) the fact of evolution, as 
an architect to argue Ids client away from reinforced representing thp historical series of 
concrete than to udnilt that he did not know how to events, (2) the course followed In 
Uetil with It In the design of a large building evolution, for Instance, whether the 



Ingalls Boilding, Ondimatli 16 
stories; completed In 1903 


Immense collection of facts along 
observational cud sxpsrlmeatsl 
Unas. Tho total result was over¬ 
whelming. 

The importance qf Darwin's 
work in the history of scientific 
thought is that It convinced science 
of the truth of organic evolution and 
proposed a that plausible theory of 
evolutionary causation. Since Dar¬ 
win’s time, evolution aa the historic 
fact has received confirmation on 
every hand. It Is now regarded by 
competent scientists as the only ra 
tlonal explanation of an overwhelm 
trig maos of facta. Its strength Ues 
In the extent to which It gives moan 
lng to so many phenomena that 
would be meaningless without such 
un hypothesis. But the case of nat 
ural selection Is far different. Of 
recent years, this theory of the 
causes of evolution has suffered a 
decline No further hypothesis, 
however, has completely displaced 
It It remains the most satisfactory 


By 1008 the theory of live design 
of rclnfori’cd concrete structures had 
become quite well established last 
In the meantime un erroneous Idea 
concerning the praitliuhle height 
limit of reinforced comrctc build 
Ings became well rooted It was 
said that a height of twelve stories 
was about the economic limit, ls*- 
cuubg in higher structures tin lower- 
story columns would Ite very Inrge 
and wnnld occupy too much vulu 
able sisice I’erhnps not one tin hi 
tecl or strut turul engineer or writer 
out of u hundred who made this 
statement had actually listed out 
its trulh or falsity by lndeis-ndent 
Investigations of Ills own But, at 
uny rule, no more Ingalls buildings 
npismred for uinnj yours to follow 
It was not until tlie prohibitive 
war prices of strut-turn! steel made 
tlie use of oilier mult rials impern 
live tlmt desIgnerM of tall buildings 
again turned to relnfnretHl ismorete 
si natural frames Tliey Boon dls 
covered that by using tm extra rltli t 
for the columns In (he lowir stork* 
1 1 '/j .1, tmd reinforcing the columns 
steel burs and stilral steel hoo|ilng 
rtlnforeed innirete columns dint w 


land vertebrates arose front Halt like 
|je - i t-jl ancestors, bird* from reiitlles, or the 

1 like, nnd (8) the causes of evolu- 
| tlon or what made and makes It 
bupisui These three aspects, like 
those In the voyage of a ship, are 
separate through related Items They 
must Is- constantly distinguished. If 
there Is to he any clear thinking on 
this matter The historical fuct of 
evolution seems attested by over 
whelming evidence Science has 
nothing to conceal, It stands "strong 
In the Strength of demonstrable 
facts," und Invites you to view the 
evidence The course pursued by 
evolution Is known lu-ondly In many 
Instances, but In Ihe nature of the 
case the evidence Is limited, and 
many of the steps will always re¬ 
main uncertain, without, Imwever, 
a calling In question of the historic 
fact ThecMusps 

Arcade Building, St. Louis: 17 of evolution lav¬ 
atories, completed in 1917 sent the most 

difficult problem 

xture of concrete of all and the one regarding which 
sue It as 1 1 1 or we know the least. The recent strlc- 

11th both vi rthal tures of Professor Bateson, whltli 

ti y could design have been exploited by antl-evolu 
[> no btrgir and tlnnlsts, were directed wholly ut <ur 
leased structural nat explanations of evoUitloniirv 
causation und the course of evolu- 



explanuttan of the origin of adaptations, although its 
all-sufllciency is no lunger accepted. Aa a result of this 
situation, there baa been much discussion among sc ten 
tlsts regarding the adequacy of what la often referred 
to ns the Darwinian Theory, meaning natural selection. 
In condemning aelertlun us an Inadequate explanation 
of the problem, blohigtsts have often seemed to condemn 
evolution Itself It Is not strunge tlmt the layman, fur 
whom Darwinism and evolution are uynonymona terms, 
believes that evolution has been rejected when he hears 
(hat belief In Darwinism Is on the wane. He does not 
understand that what Is thus meant by Darwinism Is 
not the historic fuct of evolution, but tho propoaed cause 
of evolution—natural selection—-tintreat from article 
b V TP C VurtU of the VnivrrtUy of Uiuomri, in School 
and Society for Ipril U, fflSS 

Germany Bull da New Soper Radio Station 

A KTEIl the coniplctlnn of the new wireless station, 
which ihe C 1 siren* Company Is now constructing 
In Hie I iqier Bavarian Alps, Germany will have the 
most powerful and best equipped rndlo central in the 
world At first It will be devoted to 
extierintents on a large scale, but 
later It will lie operated by the O 
Loren* Company, under a charter 
by the government, for commercial 
and governmental purposes. 

One of the remarknble features of 
the new super radio station, which 
la located In a shallow valley be¬ 
tween the Herzogsttmd (1782 m ) and 
the Stein, one of the foot bllla which 
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abandoned fur the plate This chan re led to the preeent 
type of machine, In successful commercial nae today at 
the Tate plant In Cranston, II I Thla plant baa a 
waterproofing capacity of about 80,000,000 yards per 
annum. 

Wool and Bilk fabrics are waterproofed on a machine 
with two acts of electrodes, cotton fabrics on one with 
four acta. The extra electrodes are neeetudtated by 
the structure of the cotton fiber, less easllj i>enetrated 
by the chemicals than the wool or silk The doth 
passes first through a both of sodium oleule, a very 
dilute solution being used Ttie fubru dips Into the 


w * top rstsas t £r tai “ i 


leal process of Impregnating the cloth with rubber, 
resins, waxes or guma makes the fabric nut only water* 
proof bat airproof aa well. Such fabrics are noo-vnt- 
tllatlng. whereas In must applications air circulation 
through them la essential. Chemical Impregnation of 
the doth with a coating which la Insoluble In water, 
while meeting thin difficulty, Is open to the objection 
that ell such coatings known are insoluble only up to 
a certain point, and will 
quickly dleuppear on vigor* f~ 
ous washing such as is or- i 
dinurlly conducted In the 
liouseliold and the laundry, 
while such fabrics cannot be 
dry-cleaned, the aluminum 
soap which constitutes the 
waterproof coating; being 
aolublo In the benxene of the 
dry-cleaner’s soap. 

Numerous efforts had been 
made to avoid both horns of 
thla dlh-mnm by tire devel 
opiuent of an electrolytic 
waterproofing process of 
wune sort, bat none of these 
processes had readied a com¬ 
mercial development. In 1007 
this phase of the subject 


dean of Inventors was work- Electrolytic waterproofing and converting machine of the plate type which 
ing with a telephone receiver various kinds 

consisting of a chalk cylin¬ 
der, moistened with n chemical solution anil revolved hath In tin endless bond, I he exnss solution being 
by a motor Under tlie variations of the Incoming eur squeezed out us It pusses helwein Imrd roblier rolls, 

rent the doctro-oemotle properties of this cylinder tin The trout incut Is repeated, when the < lot It Is ready for 

derwent local variations, and It was possible to utilize the electrodes. So fur as the thcmlntls used In this 

theae variations In reproducing the sound which hud and lulor steps Hre concerned, (lie process is Identical 

been Impressed upon the current at the sending end. with the unsatisfactory ones which It Is Intended to 

The device, however, was much too complicated for su|s-rscde, the difference lies In the more thorough 

extensive development, and was replaced In due time, penetration of the material under the electrolytic nctlon 

by the present receiver It Is, deservedly, the least than under ordinary physical contact 

well known of Mr Edison's Inventions but It Is of Tlie electrodes ure arranged vertically The anisic 
Interest on Its own grounds. In particular, Mr Tate's Is built of ulttnilnum bars, one above nnotlier and Ixilted 
recollection of the work done with It brought him to togpllicr In n miltublc frame, over which the woolen 

realize that the principle Involved in the waterproofing pud mentioned ubove is secured The i utliode Is also 

of fabrics, not merely by 

coutlng them with a 11 — — .... 1 — T——~ 

water-resistant film on I 

the surface, but hy caua- SHMly -- 1 

tag the water-repellunt 
agents to penetrate Into 

the very Internal atruc- if \l 

tore of the fibers them- /[ ^ 

selves, was one of elec- / I - 

t re-osmosis, Just as In / I 




posse* from the graphite cathode through the cloth to 
the positive aluminum electrode 
The essential feature Is the simplicity and the ease 
with which the treatment of the cloth is effected. The 
cloth takes hut little time to puss through the machine, 
and It is really remarkable to observe bow ranch Its 
prais-rtles are changed by tills short treatment An 
ordinary piece of printed culico, which absorbs water 
like a sjionge before treatment, sheds it like the back 
of a duek after treatment Under ordinary pressure 
the wutir will absolutely not penetrate Into the fibers 
(rwiuscd on page 2M) 

An Air Washer for the 
Automobile 

I N any engine, no matter 
whul the service in which 
It Is used, the chief cause of 
wear of pistons, rings and 
iyUnder bores is the dust 
drawn In with the ulr sup¬ 
ply furthermore, suili dust 
In almost nil raw's comprises 
wtll over half of the solid 
mailer or “lurlsin deposit” 
Unit act uinulutos In the com¬ 
bustion spaces. 

I'rut lit ally complete re- 
inoMtl of dust from (lie ulr 
Is accomplished by simple 
means and In simill space In 


rsterproofs fabrics of of tbo dost, anil retains Jl 
After tlie water spray treat¬ 
ment, all liquid wnter Is re¬ 
moved from Hie air, and the latter juowe* on to the 
engine thoroughly cleansed und somewhut humidified. 

Tests sliow , I, lining efficiencies never less than 97 
per rial, with Iho engine Idling And ns the air flow 
Is Increased the cleaning efflt iency nlwny s Inert uses. In 
making such tests only the finest und most lmisilpable 
dust obtainable )uik boon employed so It Is claimed 
Every see Is flillilllur with tlie greater smootliness and 
sweetness of the engine and Ms particularly "live" feel. 
In evening and night running. Tills results from the 
in gem ml grenlir relative humidities and lower air 
temperatures uflir sundown us compared with those 
earlier In the day Use of the automobile ulr washer 
results eontlnuonsly In 

--- — 1 w Just such u condition of 

- the ulr —somewhat 

lower temperatures and 
an Ini reused relative 
humidity 

In the case of an en 
glne that "pinks” read¬ 
ily, It Is a certainty that 
use of (he air washer 


proofing machine, devel¬ 
oped In 1908, have been 
retained In all the sub- 
aeqnent Improved mod¬ 
els. There Is the graph 
lte electrode, the cathode 
over which a solution 
of aluminum acetate la 
permitted to flow, an 
aluminum anode, and a 
heavy woolen pud com- 

fSK,=ras£: 

characteristic of the In- * upp)y th * WMWr 

veutlon, making It pos¬ 
sible to attain an evenly distributed waterproofing vertical. 
Laid aside for eeveral years, the Idea was picked Into meti 
up again after the outbreak of the war, and n second allow u 
and third machine produced In 191B and 1916. The cloth ns 
tatter waa installed In Moo treat In October, 101% and It pnsslh 

used for waterproofing the fabric used (a the Canadian netcr of 
aviation uniforms. On a military basts the machine through 
was satisfactory, but Its alow speed of operation—one Each gn 
yard o t doth per minute—made It plainly mseiesa on tending 
a normal commercial basis. The controlling factor was bottom v 
seen to be the time of contact between cloth and elec- acetate I 
trades, sad to speed up the travel of the cloth without down th 


>fing vertical, and consists of graphite bars, fitted loosely clmt for from too to 1000 miles 

picked into metol guides and held In position by springs, which Tlie high ihoning effirlemy c 

second allow a delicate regulnlloa of the pressure against the waslsr Is the result of the verv 

, The cloth as It moves through tlie nmthlne This makes tween the water and the air, (i 

% and It possIWe to vary the pressure according to the char- tributed to bv tlie fuct Mint none of the dirty wnter 

nadlan netcr of tlie fabric being treated, and to pass a senin panes out of the washer with the nlr The finely 

inehlne through the mnehlne wtthnul stopping the apparatus, sprayed water Is completely sepm-nied from the air, 
n—one Each graphite bar Is provided with a feed trough, eg- after It takes on the dust, and for this reuson the rates 

ess on tending the width of the bur and perforated at the of water consumption nre very low nml ure wholly 

or waa bottom with small opening*. The solution of aluminum accounted for hv the evaporation At the same time, 

d elec- acetate Is fed to these troughs continually and trickles accumulation of dlti In the washer has no effect upim 

rithout down through the perforations, wetting tlie cloth thor- the cleaning efficiency, nor d«s>s It enuae the slightest 


nine an Increase In tbo 
iwir delivery 
To insure n clean ulr 
supply, having a consid¬ 
erable amount of water 
vuisir In It, It Is only 
necessary to keep the 
wuslier supplied with 
watt r TIh one und one- 
qanrter-Inch washer 
(suitable for use wl»h 
all engine* having one 


quarter-Inch carburet- 
l * fr era) baa a water supply 
capacity «f one gallon, 
whit li supply Is miffl- 
1000 miles of running 
pffirlemy of the automobile air 
if the verv Intimate contact be- 


electrode was oughly and making It a conductor of the current, which Increase In tl 
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Make-Believe Lightning 

Investigating Lightning Voltages in the Laboratory to Solve 
Lightning Arrester Problems 


By F W Peek, Jr. 

neral Electric High-Voltage Engineering Laboratory 



the ftpurkx that laat taw than a millionth of a second 
Other teste tans* shown how readily a lightning spark 
will clear the insulator string in a henry rain, Tlw 
insulator shield does not reduce the lightning spark- Miniature 
over voltage, nor doea the ruin. In the case of photo¬ 
graph* of the wet test of Insulators, made at a speed 
greater than one-millionth second, the Illuminated rain Just what 
drops appear stationary In space practical t 

Other pructlcal Investigations similar to those men- voltage wo 
tinned are being carried out in this unique laboratory It la asstui 


n N 8TUm ING the effect* of lightning on 
transmission lines and on such apparatus 
ns transformers and lightning am-alera. It 
Is important to hut e fuel 111 lea for producing 
lightning voltages In (he laboratory closely 
iilgiroxlinaling those occurring In practice 
An Investigation of the lightning voltages Induced 
on transinlHslon lines lias shown tliut during any storm 
many discharges lake place on gaps act for lower volt- 
luges, The discharges become less and less frequent 
for tho higher sellings, and Hnallv very few nn found 
that exceed about 400 K V , or 400,000 volts. However, 
higher voltages do occur occasionally Anotlier check 
cm the voltage' 1* the fm I that Insulator strings of seven 
or eight units rarely fhiBh over during lightning storms. 
IJghtnlng voltages or Inipnlsc-s are known to bo of very 
steep wave front, which lias the effect of Increasing 
the voltuges nc mas an Insulator or Other gppnrstus 
at the rate of millions of volts per second. " 

A few years ago a 200-K V or 200000-volt Impulse 
or lightning generator wns built to give lightning 
voltages of predetermined chnnccUrlstlcs Tin* lime lug 
of various gaps was carefully measured and the term 
"Inipulae ratio” resulted. This generator has been 
added to from lime to time as higher exciting voltuges 
have become available An Increase to almost 700 K V 
or 700,000 volts was made In 1016, while within the 



just what are the passible use* of a million volts In 
practical transmission. The conductor for such high 
voltage would be about one-half Inch hi diameter. If 
It la assumed that thla la a hollow tube with copper 


Space does not permit full details, but wo may mention equivalent to a one-Inch rod, It la possible to transmit 

n few of them, such as propagation of lightning on 3,000,000 kilowatts a thousand miles with about 12 per 

transmission lines, protective value of lightning arregt- cent loss and a million volt* at each end. If five-inch 

era, effect on insulations, value of ground wires, choke tubes were used there would be very little lean In fair 

colls, etc The lightning generator Is also of great value weather, but during a rainstorm the lose would he of 

In theoretical work. Indeed, one of the spectacular the order of 1000 kilowatts per mile. An approximate 

phases of the work has been the simulation, of actual Idea of the triae of a 1000-KV or 1/100,000-volt tower, 

llghlnlng striking a miniature church and house*, as compared with a 200-K.V tower, Is given In the accom 

sliown In one of the nrrompanying panylng sketch. 


phases of the work has been the simulation, of actual 
llghlnlng striking n miniature church and house*, at 
shown In one of the accompanying 

Illustrations. -- 

The High Voltage Engineering Lab- * 

oratory at Pittsfield Is equipped 
with the apiserntua necessary to 
carry on the problems of pure and I 

applied research, as well as the ; 

more Immediate developmental prob- I 

lems. Thu first essential of such a 
laboratory Is plenty of tree apace I JMJ 

A single example will mnke thla | .gsSJfc*. 

apparent During a recent Investi | 

gallon spark* over eighteen feet In I fwt 

length wpre obtained A visitor's I * t>9 * 

gallery I* provided *o that the wv. P<1 a 
*1 urks may be observed In safety | Kcl 

It Is possible to make this wliole i jv’/l 

luhoratorv dark In a tow minute*. EN3 

A manlier dark room Is available 1 7 q 4fPi ] 

for tests up to 300 K.V or 900,000 mm wo ' 

volts. The whole building Is of r ■ 
substantial brick construction and OffflTalttrii! 

kept at practically constant temper- 
nture Inside Apparatus Is available t 0 

for studying the effect* of *uch _ 

weather conditions as beat and cold, 
and rain and dew formation nn Insulators. Rperlal 
measuring Instruments are also available. As an ex 
ample, spheres forty Inches In diameter are necessary 
to measure the very high voltage*. 

In conclusion, It may not be out of place to discus* 


nuwwu iXMMwu 

Comparison of present 210- 
Md-volt transmission tower 
with probable 1,006,006-volt 
tower 


- The striking fact that these flg- 

f urm bring out la the large amount 
of power necessary to make each a 
line economically desirable They 
also emphasise the enormous sloe 
of the apparatus units necessary 
If present practice were followed, 
1,000,000-kilowatt transformer units 
would he necessary This would 
probably mean erecting them In the 
field. The problem of atxe and trans¬ 
portation becomes greater than the 
problem of voltage However, It Is 
only a Utile over ten years ago that 
the 220-K.V line was In a similar 
laboratory atage as the 1,000/100- 
volt line discussed today 

ummnmu A New and Novel Uae for 

nresent 220 . Aluminum 

ifwLos tower A NK «* the most Interesting news 

1.002,006 volt ^ items In a long time Is the state- 

■r ment wlilch appeared In the dally 

_ press recently that In Ohamnlts, 

Saxony, aluminum la being used a* 
a substitute for wood In a most novel manner The 
statement Is to the effect that aluminum sheets or platen 
are being used for stage scenery by the managing direc¬ 
tor of the opera house in that city It Is also stated 
that because wood Is so expensive the new material hus 
been tried and found to he successful, hat this 


technical report* non mailable llrletly, thn 
voltage |* obtained by charging a lurge eon 
denser to the desired voltage and discharging 
It through a known Imluctunct and resistance 
Stamford sttqenp transformers are used In suf 
fit lent manlier to obtain the desired voltage 
for t barging the condenser*. The result Is n 
single lightning Impulse of great |iower 
In the llghlnlng tests described In this urtl 
tie (hi voltages were applied at n rating of 
TO million million volts jot second The power 
mnj lie of (he order of million* of kilo¬ 
watts Tho time of application Is meusuretl 
In Iiilt ro seconds (millionth of a second) 

Thla tyi« of dlmluirgc must not be confused 
with the Iduh frequency ohtalned frtitu an os¬ 
cillator In the lightning generator the dis¬ 
charge of energy Is so rapid thnt the rcsultunt 
B|Mirk Is “explosive,” and Is accompanied with 
u loud sharp rt port or eruck 

Ilv inenns of the Idgti voltages obtainable 
In the General Ulettrlc High Voltage Engineer¬ 
ing laboratory at I'lttafield Mass. It has been 
possible to learn much regarding high tendon 
Insulators. One of tin problems thHt has been 
solved la whether lightning voltages will clear 
a shielded Insulator string, just us vqyill a 00- 
cycle siark-nver Heretofon, Impulse voltage* 
sufflclently high to S|iark over a string have 
not been available, hint photographs made of 
the tests bidlcato thnt the Impulse goes to the 
shield and clears the string These test* are 
conducted In the dark, so thnt the camera General view of the Imltsttes-llghtnlag producing apparatus ewptoysd 
may record the results. The photographs show in the Hlgh-VslUg# Ssgtoeertog Ubefattoy at PttUfteU, Mum. 



is not tlie only advantages Aluminum as 
Hcenery Is not only lighter to handle but It 
Is not subject to the menace of fire and It 
la also found that scenery con be painted on 
both side* of It Besides this, the paint dec¬ 
orations which are put on cun easily be erased 
and no acoustic difficulties have yet appeared 
through the use of the new material The 
aluminum Is delivered to the theater In roughly 
rolled plates of the same form and rise as are 
wooden sections of scenery and Its thickness 
varies from five to eight millimeter*. 

This development emphasises the role which 
It Is not at all unlikely not only aluminum 
bat light alloys may play In Industrial life In 
the future It Is recalled that the frame¬ 
work of the great American dirigible “All,” 
which to now nearing completion In New Jer¬ 
sey, to. made almost entirely of duralumin, a 
special alloy of aluminum. In the hest-tranted 
condition this alley ha* a strength equal to 
mild steel, combined with a Ughtnee* which to 
a distinct asset The Bureau of Stamford* 
has conducted some extent*ve tests on this 
material and find* that it* strength efficiency, 
or jts tensile strength divided fay its weight, 
is 200 per cent in excess of that of mild etoeL 
As soon as tight metal* and alloy# are per 
fected in production and cheapened m coet 
there wtn undoubtedly be tuny other uae* to 
which they nan he pat as a soberitqt* for 
either wood or even stost. This use fer/rtMa 
scenery to but tha proverbial straw that tom¬ 
cats* the tttreqBen of to morrow's triad; 
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Radio Without Interference 

Experiments Proving that Radio Messages May be Sent 
Successfully on Wave Length of Ten Meters 


By D H. George 


1)1 


'WM «t the Cleveland Park laboratories of AlU.lt the nntlrmal anthorltti « down WmtltlnMon wuv 
*5* Department of Ootnmeree in the l>ls line lutterlv atled on tin suggestlraih if the Inventor 
trict of Colombia, latterly if via clmnt«d of wlnkics the result li ' 



a moat unusual contraption which looked wave len 
—■■■ fbr all the world like u queerstiuped tent, stutlon e 

made of wire# inatead of canvas, stnunt in this dlrec- arranged 

doa, that and every other Query of one of the several watt tbs 

acientlete who were scurrying to and fro from one part rnpmlty 

of the novel equipment to the other regulating appll with Dus 

ancae and taking records, would have elicited the In fur cm ting t 

■nation that teats of wireless communication an wave due tors— 
lengths of ten meters were in progress were nee 

Had yon bets Interested and inquired farther about set A si 

the novel npperatue—such as yon prubnblv hud never cert leu 1 i 

seen before—the Federal investigators would hate told touplcd I 

you it was a parabolic reflector that was being used In vrtUul r 

the epoch-making experiments that hate pitted the wat th< purnl 

for taking the fear out of Interference—the heretofore timid W| 

unconquerable bugaboo of radio mmmunlcutlon with all 

Briefly, the nathmul search and rescuich has devel irullsfur toiy directional trumenilssli n w 
oped the Ironclad facts that Interference bet wet n differ 
ent radio transmitting stations con be reduced by the 
use of markedly directional antennas for transmitting 
Hnd receiving, and hv the use of short wute lengths not 
ut present employed These data ure of tnestliimble 
scleatlflc importance despite that they demonstrate that 
directional imtennre are not suitalile ftu broudi wiling 
market reports, mush or othir fonu of entertnlmmnt 
However, thev tun be employed suiccsstullt for the 
reception of such material that la circulated tin wire¬ 
less For point to point communh utlons—incssugi s«nl 
directly from n certain transmitting station to u U« Unite 
receiving station—dim tlimul untinnw cun lie employed 
advantageously at both outgoing and Im inning rads 
It la an abrupt departure from the funduns ntui 
practices of radiography as hitherto pursued to Intro¬ 
duce Into active service short wave lengths for pre¬ 
viously, radio comniunlt atlon has been carried on i lilefly 
bv the use of wave lengths of not less than 200 meters 
To violate precedent and to attempt to harness very 
abort wave lengths for dally service wen logically the 
special tasks of Uncle Sam If for no other purpose 
than to extend the Held of radio research The use of 
short waves with the accompanvIng redaction in inter 
fbmee, lias never been impulniired despite Unit n« less 
un authority than Mr Marconi himself retom men da 11 




Receiving apparatus employed by Government ex¬ 
perts in studying the directive characteristics of 
radiation from parabolic reflector 

I hint d at bight l fieqiumUs than am of the othero 
tried out Ah tile mi st iffictlve mtlliod of obtaining 
diretllte trimsiulxsl n ftr short wave Ungtlm wua by 
I In use i f a l clh tli r In tin form of ii parilsilli cyllndei 
this was tin svsiim followid Tin wuvt from till" 
varhlt if nllett r Is qulti slmllni to a )»rullil b»um 
of light whlili has pi ml rated a small silt In an <>|uiqut 


strain Dlls iilhst r w is mi 
nlrcM fiom a frame nnstiuitdl 
hull 1 tub if tin wins w is in 
spumd uni fait u| lit Tile fn 
iota. sin kind iKtwiin Iw i |m>I« 
could ml nti lliniigh (Midi gins 
win Insuhitid from tin friimi 


w in iniiili li\ hiih|m nillng (1 
tiuetul In tin fnim of u para 
w is limed to ten audits and 
The fiumi was hang from a 
w I India NO th it tin ratleitor 
digms Tla hiisiMndtil wins 
friimi anil from each other 




Forty wires, each 14 feet R Inches long, spaced one 
foot apart in the parabolic reflector for maximum 
reflection on a ten-meter wave length 

tests demonstrated that at least "• tsi eint of the radl- 
Htid power was tunUmd to an nngli of 40 degrees 
lb (lured to hr is* tucks, the dnlu showed simply that 
b> the use of the pm ubollt n fli e t r and the nIii rt w nve 
length radio slgnulh and nsssagi s could be sent i ul In 
n single and diUnite direction with ut the ronfliiting 
din and confusion of atnuispluiii disturhuncis or othir 
forms of Intirteretire The dlslurlsmeis wrrkitl rom 
iiumly hv stray waves euused hv nlmns| herlc electricity 
—ormstrsinlly during the snmnur season tluse strays 
berriuu so boil us to rendrr wluhss communication 
ImiminUde — wtre Traitlrallv rlliiilnatirl whtre such 
Bhnrt wave IcngthH us ten meters wtie used Tin small 
rllrw 111 mu I untennn used In etnjunrtha) with the wavt 
length of ten meters inarkedli reduce the dltUcnltles 
that enmnute from Itinerant slims 
Furthermore, some of thi iiioii recent svsttms of 
point to point eomiunnlcntlon such os the sending of 
lihotograplm by radio nnd the icnu te control of nuichln 
erv nnd othrr inerlmnleal eriulpuunt bv wireless cun 
Im curried on and Improved bv tile cllreetlve slirul wave 
transmission lei ween points n it otherwise rtndllv 

accessible radio offers on admirable method it com 


I he rm ul dlHtiinii ecus mutli om-cpiHitir of a wave 
length JR mi lira nr OKI Ini Ins I he reflector wufl 
midi like i parihollr evllnchr Is must this form main 
tains the pi pci plmse n Unions and cbtulns maximum 


stages >f lllllllo flsqut III V ii illHintinn w 
extimal hctirtslini was iiuplnved whin i 
tlnuiiis wave sign iIs flu untennn use 
up the energy lit the milling npimritus 
wire lunul In tin Im mlng wuvi froquimi anil couphd 
at Its ee>nti r In ini nns if i s|s i i il c II to tin m nindary 
coll ol tin inciting sit Du ti till lcne.ll) of the wire 
list ii In tills untennn was 11 fei t 4 Inches 

Ibllcsll ns In nil iii-ss wire !ni|.ifcet where ll»e 
lengths i f (in rt llu ting win s wi ic m I the humi When 
tla re thi ting wins win all iimrli llu same length and 
the wiive length if tin slguHl soiirei was uiiiile sllghtlv 
slimier tlmn tin iiutira the nlhstlng wires were 
Ihniwn I III I r him nnd the rudliill in thrnngh the rear 
if tin lethitir w is isiuil t i one liulf that along the 
trill llm ifnlhrtlon 1 lie lust |n sslhli reflect Irm was 
ehliilued wlun llu length or each of (he 40 lefle-ctlng 
wins was inn It 14 fill R rncliis and the hc wires were 
s| hi I 1_ in lies aput All thesi data were obtained 
willi till ii tie till hilling an aperture equal to one 
wave length The a|srture wns tlun lnrnnatd to 15 
wuvi bngtliH the pnrals lie frame being extend'd with 
tin tunnel wins sus|iradid one fisil apart on each ex 
tensl hi This ari ingi aunt n suited In no leukiige at 
llu niirrrtlu ii licet i tell poor n His t Ion ucenni- 
panhd In t nslderuhle luiknge uhtalmd whin every 
iitlui wire w is mu vid inrl llu tot il was n dined from 
40 I I _0 Mils Itsiiltiil Is cause the n malnlng wires 
wen detumd hv the remtvul of their neighbors 

To rletr rniine the tiles t of It ilk igi rlir ugh u hole 
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Measuring with Light Waves 

How the Various Wave-Lengths are Made to Serve as Scales 

By W F Meggers, Plu D 

PhyBiriat United Sutra Bureau of Standard* 

different waves (color*) 
lentctli, the violet represf 
longest ones \lsllile All 

(the sun, the ilix-trlc Imnp tllnincnt, the luminous gns 
Hume) emit such u continuous sisstrum Kleineotur) 
sulistunces, however when made luminous In flames, 
thstrlrul ares or sparks In general do nut emit eon 
tinuoiis sjss'tru, hut when viewed wlllt a spectroscope 
show bright colored lint's on n dark background, each 
looms liromnlh line representing it definite frequent \ 
or wave-length Thus, when tin electric current lsutses 

In tin urc between two pieces of pure iron, Home of the 

iron Is vnporlzed and emit* a sitectrum consisting 
of more thnn 411(10 lines, and waives of other Iwgtlis 
than these are ahnenl from the train of energy given 
off hj lids element The numhtr of lines and their 
HiKHtrul distribution Is different for different element*, 
hut each chemical clement when projierlj exi Ited to 
tmlt a sis* train show* bright colored lines whose abso¬ 
lute wave-lengths and relative Intensities ure cliurnr- 
terlsth of thut element alone This fact Is tlie basis 
of siiectrochemlcnt analysis the presence of u )umUu- 
lur cliemkul element Is )sislltvely eslRhllslied If one or 
more of Its sissmil lines art Identified 

Now It might Is* assumed that eutli s|s'etrnl line 
rvprtNents one and ttnly one wnve-lengtli hut this Is 
not I he < ust, the lines actually have Unite “width" and 
it present an extremely sluirl slretch of siiectrum Tlie 
nv« r tgi width of it line from the Iron ore, for examine, 
Is <10 trillion)let of u meler, wldls that of the red line 
from (Hdmltim Is about one-lenlh ns great A very 
narrow line Is utmost Ideally monochromatic and per¬ 
mits II more nreitnite measurement of wave-length than 
n liroml lint This Unite width of spectral lines Is 
|>rln<l|Nillv due to the tlnrmul ugllntlon of the mole- 
<tiles or atoms in which tls radiation hits Its origin 
with It 1>\ u curious coincidence, was chosen b) Pro 
fessor Uusstll us the subjcit of his monthly talk for 
this Issue (Sts pugi -£04 > 

Tn IN04 Fljieuu it ruinous French physicist stuted 
that “a rnv of light with Its strips of undulations of 
extreme fineness hut isrftsll) regular, nmy Is* con¬ 
sidered us it natural mlcromettr of the greatest perfec 
tlon, |Nrfisll) suited to determine lengths 1 Nearly 10 
jears later Professor Mlchelson, the American physicist, 
wtnt to the Internutlonul Itnreiiu of Weights and Mea¬ 
sures near Purls and determined what nuuitier of wave¬ 
lengths of red, green and blue light emltletl by limilm 



v 'IIIKSh limes when the tlhtr Is throb- 
I hlng with radio wuvt"t evert one has ac- 
| tiuired Inert used Interest In ami under 
standing of t Its Iromagnt tit phtsnuiienit 
| It Ims rctptlrrd ntstrlv a century to show 
i ll-lit hint energv or Infra¬ 
red light, ultra vloltt llghl, tltx-lrltal wavts ttstsl In 
"wireless, unit llnally X rats anil the gtiimim wates 
arising from ratlin uttltc limit rials, are all similar tits 
IroiimgmtU wuvt motions In tin tliter, and art dls- 
tlngulslusl only ht u tlllTi rt net In wate-length All 
lliesti wine motions represent transfirs of tnergt nad 
they are pmimgntcil In free spats; with the stittie velix 
lit iiIhiui 'It hi (too kllotntltnt or 180,000 milts ptr sts- 
otttl 'llust wates <tin lie Iniaglmd to originate In 
oscillating or tlhrttllng met Imnlsiits In width the fre¬ 
quent) of ost Hint ion Is a rundiimintiil eonslunl of tin 
purlltuhir vibrating stsltui IL Is tvldint (hat when 
this frequenty (nutitlsr of vlhratlons pt r setsintl) Is 
mulilplltsl by the win ('-length (dlstanet Is tween irtsts 
of ttdjiusnt waves) we olituin the tilocltt or llntur 
distance tratt rst d liy a wave In unit that 
The enilri range of wute-li ngthx with tv hit It stleaee 
Ims Ussniie fttntlllttr tvltnds from thousands of meters 
(l metirg='h! 17 Inilus) for wines usnl in rutllo tssn 
niunlnillon to tditiiif one littndn d lillllnntli of a imter 
(OtXNMSNMNSt4 Intli) for till shortest X wutes In 
fri'qut l 



Comparison of gaga* by 


range tMinds from a ftw 
thousand vlhratlons |nr set 
ond for wlrt It ss wines to 
80 qulntlllions ( I followisl 
ht 10 t Iplters) for the short 
est niiiong \ wines Of this 


lengths Hit' waves of on 
nan light comprise a rt 

Mttlt ..II imrllon (from 

lo H ten mllllimtlis of a no I 
or 1(1 to U Imndrtsl t In 
sandflts of an Ini It I hut tl 


twa/D/F (ultba-violet) 


The wave-lengths of several hundred other spectral 
lines have liven compared with that of the cadmium 
red line nnd tlitste are railed secondary standards. 
They comprise selected sharp lines from various light 
sources sttt It HH llte Iren arc or spectrum tubes con 
mining rare giiHCH, nnd are falrlv well distributed 
throughout the s|ss tram from ultra violet to red, so 
that tiny nmv serve as reference standards for the 
measurement of other wave-lengths and for length men 
HUrciiicnts In general The prohaltle error In these 
standards doe* not exceed one part in live million and 
in ninny rases It Is even less. Much results are actually 
olgtiincd by tlie use of sultuhle optlcul apparatus culled 
the 1 Interferometer,' In w lilt It the physical principle 
Involved Is tlie same ns tliut which explains the beauti¬ 
ful colors observed In thin flints of oil on watpr, namely, 
ilittlum tnpor (quilled the sliiudanl meler, which had the Interference between wuve* reflected from two par¬ 
allel or nearly imrullel surfuees. If It were possible to 
measure with tlie same accuracy a distance of ten 
miles. It would mean that tills length could la* deter¬ 
mined correctly to within one-eighth of un Inch 
In recent years the Bureau of MtandHrds has carried 
on extehslvw Investigations with the Interferometer to 
perfect a system of suitable 

VISIBLE (VIOLET) 


been established 1(10 years earlier with the Intentli 
tlmt It should represent one 40-mllllonth of the earth s 
tlreumrcrenee This exisrlment was re|**utr<l In a 
slightly different wny In 1007 by I reach scientists nnd 
Hie results width they obtained agreed with those ole 
talned by Mbhelsnn to on< part in sixteen millions 



§ 111 I ... 
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INVISIBLE (mFCA-TED) 



length When white light Is 
tllsjiersed and resolved Into 
Its compomnt colors, ns hnp- 
isms In the rainbow or In 
ci rtnln optical devices (prism 
or diffraction grating spw- 
tnwcopes), h continuous 
siwetnim — a nalnral scale 


EOTT/QNS QF 7HE WON ATC JPEC7TUM 


t and invisible portions of tbe iron arc spectrum 


ments of length This lab¬ 
oratory has compured tbe 
wave-lengths of more than 
700 Iron lines with the pri¬ 
mary standard, 20 lines In 
tlie spectrum of hetintn, 85 
in neon. 80 in argon, 18 in 
krypton, 12 in xenim, and 12 
In cadmium 

All light waves have their 
true fundamental length only 
In a vacuum In ordinary 
nlr like that In which we 
live and muke measurement*, 
the visible light waves are 
slightly decreased In length 
(by about one part In 8800). 
The ratio of a wave-length 
in nlr to Its fundamental 
value In vacuum Is equal to 
the so-called index of refrac¬ 
tion of the air and thlo 
varies throughout the spec¬ 
trum and according to the 
density of the air aa deter¬ 
mined by its pressure and 

(CenNmied on pegs IN) 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work m the Various Arts and to Patent Neivs 



The drrk-a (bat maMn the driver 
to protect himself from jtlsre 


Bright Lights—But No Glare 

A LMOST everyone who Ims nought to 
solve the glaring automobile liemt 
ltlfht problem Iiiih gone nt it from tin 
Htiindpolnt of dimming or diffusing the 
rays of the heudluinps liv miiinM of 
spec)til lenses, shades or otlior similar 
uppumlnn, falling to recognise that It la 
practically Impossible to subdue tlie raja 
of the oncoming light* to the extent that 
they have no glare without mu rifle Ing 
aime of the road Illumination for whl. Ii 
they are put on the car A mint Ion of 
tlie problem from the logical standpoint 
would be to make the driver Immune 
to the bright ray* of the oncoming car, 
tliua enabling the oilier fellow to have 
the needed road lllumlnutiun without In 
any way affecting tlie driving Vinton of 
the man whose ear la properlj equlpiied 
A well-conceived attempt to do tljla 
conalHta of u tunull bhick-enaiw led plate 
of sheet inetal iittucbod to a mtriicl de¬ 
vice to enable Its being ndjunted lo any 
desired angle It Is arranged In 111 tlie 
toil of the windshield h> a universal 
holder (a special fitting Is provided for 
enclosed cars), and the right edge Is 



set on a line with the enter of tlio 
steering w lie I In the dnytlme the 
metnl stdeld is swung up out of llie 
wiiv la-lng lu Id Hrinlv In any position 
by the mlriiet mechanism in usi, the 
shield Is swung down at such an angle 
that the driver can look out under its 
lower edge and see several hundred feet 
ahead to enable umpli driving vision 
while at the hiiiih> time the dazzling rajs 
of the other fellows lights nr. included 
by the rnriul plati A few minutes ex 
la-rimentlng will show tlie driver Just 
width Is the right setting for his cur 
und tils bright, unil one pn>|ier]y nd 
Justed It need never lieen dlsturlied 

What Ih Glare? 

T IIB Hulecoiniulttee of lighting en 
glneers that has Ism examining the 
nature of glare rccogtilx.s. In Its reisirt, 
several distinct varieties “tellingglar. ’ 
Is prislticed by light somewhiit uniformly 
supcrliiiiKised on the rtllnnl Image, thus 



When the elevator is Idle there la 
no obstruction to the sidewalk 


reduring contrasts and visibility, and 
nirn-siKinds to Hi. fogging of a photo- 
gniphh plate ’Puzzle glar. ' Is pm- 
tluced bv adventitious light so refnu ted 
nnd scattered as not In form imrt of the 
rellnal Imago “Scotomle glare” Is pro¬ 
duced hv light of Inlensltv stall ns to 
fullgiie the n final sensitlvltv lielow the 
concurrent limit for usual liiiugeo, and 
isirresisinds to ovi r-tvpnsiirc In pliotog 
rapliv Ihi lnflucn.i of these three 
forms of glnn> Is tmnlvxed nnd aomo 
exiierliiienls iiintle to ilitermlne I hi mug 
nltude of the i ff.i Is lies, rilled A target 
on width the blink Irit.rs In various 
imsitlons were distributed, was tlluinin 
iitcd bv a concealed sonrei 1 or (la 
purpose »f prislnelng glare lneundesc.nl 
lamps were mounted Is bind n siniill cin 
tral iiis*rture In the larg. r and for pro¬ 
ducing extreme dazzle glare an uutomo- 
lille headlight was i \|awil telling glare 
was pnslueed by su|KrimiHislngu lunt.rn 
slide so as lo eovn r (be lit Id of view and 
tilled so tlmt un linage of an Illuminati d 
surfuce was seen by reflection the turget 
was 1 Iiiih seen through a luminous huxe 
Quantitative dutn. Illustrating the redue- 
llon of visual a< nitv are preaenteil It 
Is rum laded Hint tliirrh glare Is of the 
most serious consequence, nnd some sug' 
gestlons for further . xporlments made. 

One-Man Railway for Roof 
Workers 

T HE Seattle Daily Timm has Installed 
on the top of Its six story new simper 
building a small "on. nllln , railway for 
the convenience of workers on the mof 
A tittle- car located on the roof carries 
a 200-pound counterbalance, wldrii cir¬ 
cumnavigates th. nHif Tlie photo shows 
how a man, standing In the platform 
suspended from the ear, can reach ail 
cornice lights on the building 


Double-Lever Steering for the 
Flivver 

W HAT tin drlvir of till small car 
wllh Its dins t lev. r si is ring con 
net l Ion hi stead of the mon ellecilvc 
worm gear, n.sds ninn than any thing 
rise Is iiililltloniil st.srlng l.v.rag. to 
control Ids .nr In un elmrgi-ncv, to 
pnv.nl Ih. wild s Is Ing >rkid oul of 
Ills IiiiuiIn or III. l.sklng of the front 
wins Is Isneuth III. .nr Th. prlnripl. 
of eoni|smnd hv.nige is utilized to giv. 
him this In. reuse.! |s>w.r In the sle. r 
Ing .hvIt. lllustriil.d herewith Insl.ml 
of mu hull Joint nn.l on. I.v. r ns wlun 

npilpiMsI stem through two livers and 
two ball Joints. 

In inslHlIntlon tlu single lev.r mints 
off Hu bottom of tlie st.srlng just and 
is nplatsd bv tin coiii|saind liver I, 
will. Ii a. Iiiules Hi. steering arm 71 
Hi rough Hu fill, rum prnv Id. d by tlu 
ball and sorici t Joint C Then an no 
gears and n« springs 


An Accident-Proof Sidewalk 
Elevator 

A MOM. Ihe f.si hires of inisli m illy 
ronslrmllon that uffer gnat ilimgi r 
lo Ilf. and IIiiiIi when nut pn>|s>riy safe 
guard, d Is tin el. viitor shaft rising lit 
tlu islgi of Ha slihwulk I J riiitlcnlly 
i vi rv large building- <]Ih|h)mi h of its ashes 
hv thus bringing tli.iii lo llie surfnn, 
■mil mon- limn oiu isslestrlun bus lietn 
killed or Injured bv siiddinlv having a 
seilion of (lie sl.l.walk dlsiip|sar be¬ 
nt ulh Ids foot or flv up Into bis fno 
lo ninke a place fur th. eh valor to rise 
mil of 

I lit provision of gnti s anil warning 
signs Is not sufllriont ns Is nniplv pruv. d 
bv Hie number of rsrsons killed nl will 
props lml gra.1i missings Wlnit Is 



As the lift rises the doors open and 
the gates swing out, provided there 
Is no obstruction 


nisd.il Is soiiii tiling Hint iilisnliil.lv pre- 
vinls Hu ilivnlor from rising whin 
thin Is iinv n-nson wliv It slimild not 
rls. U. Illustrut. III. Insinuation de 
signed bv a N«w lurk .ou.im will.It 
iI.hi Ibis 

Winn Hi. ri. vator Is Inactive the gates 
fold lui.k against llie wall ns shown In 
the llrsl vliw Winn tlu ..mlml Is 
llin.vvn nv.r lo slnrl llie el.valor up- 
wnr.l n hUnlnrliin ringing Is In aril for 
sum. little time Isfon 111 . flat doors 
In tlie xldivwilk brink at tin Ir cud ml 
isilnl of Jam Hon Willi tills hnuklng, 
the gales swing out Tin lust |s»ssl 
hllltv tlmt HOUKbo.lv might Is hurt Is 
r. moved by tlie fact Hull unv w.lglit on 
llie rising ilnora, or evpn so Hgld an 
nlistrii.lion as a hand pliired msin the 
swinging gales will hold the elevator 
motion less until It is removed Tlie whole 



apparatus Is so Intel lm kill . In Irlcnlly 
Hint It sums iilisoliih ly foolproof 
Itesl.hnls or visitors In M w lork wlm 
art lull rest .il In mi lug Ibis . 1. valor In 
o|s rulIon will And a tvpl.al Inslnllatlon 
ill Hit I’urk Niillonnl Ihink on I-niton 
Slrtil, Just off I’riaiilwny 

Short-Wave Oscillator at Low 
Pressures 

I S .via-rlnunls with Irlmli lubes glv 
Ing w av e-lengl lis of the order of a mi ler 
Itiirkhniimn and Ivnr/ found a t\|s of 

omlllnllou npiuirtnllv din !•» tin .. 

of elm Irons In Mi. lids limit lndi|sn 
deal of III. ivlirml eaiairilv and lndui 
In net l\ hhhllngloii ohsi rvnl lower fre 
ipiini Its and ntlrlhuPil tin ifTi-els In 
ihi iiioli.ini of Ions Inslend of tl.-Llrons 
(.1)1 mil Morr. II him gl.m nn explnnn 
Hon Involving l In niilural ex Him Ion of 
Ihe ihitrhnl svsl.m .mimriiil In tin 
this l*r« vhms luv. stlgalnrs umd com- 
luoiriil Milas Iniiipiilili iff nusllll.Iillirn 
I l Nrillrion nmv ri|«irls in I’m 
mi dings of Hu Niillonnl A.a.leiuv of Sri 
inns IHih nilsr I*I2J evisrlnunts with 
a Mila I. fl |s nminenllv mnmiiPil In Ihe 
vaimini pump and iniuli wllh i ground 
gliss Joint to iniiki tin Inn niul lairls 
lu.i-ssllih for iimkIIII.iiIIoii Ih.lmniur 
rtnis as high ns mo mllllauiiu. und 
voli i gei a m hlgli as 71 a I vv. rv used Tlie 
trrmg. mi ill Is llliiHlriiPil \ lusher 
a Ira all* was n-.il nn.l lo uuiiHiir. the 
wavelength a lliermo gulvanomeUr was 
iinpliiv.il On millions of Hu llark- 
haiism tvp. nt wuv. Iingths of BO-.IIO 
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tlnl Ugbt typt 1 m offered A r such uses 
hh these Also In nnval and mercantile 
murine uacs the Paulin am nil «h uld 
give i (hr m iv mcurate weitber f re 
cast than lta prvdcceasi r* 

High-Prewnire Lubrication for 
th« Automobile 

17*011 a true apprcclatl n of aut< mo 
r Idle ihssils Itilriiatl n It 1m news 
nary for one to handle the old fuahl ntd 
meaay arcane c ups 1 heap cops are filled 
a 1th grease and serened d wn so hm to 
fone grease down t the lien ring vur 
face* Am < ften us not the cups not 
being suffkhntly filled failed utterly to 
perf no their fumthn with the rot.ult 
that raild vuar socn asserts Itself In 
high repair I Ills 

It lias remained f r an Ingenious 
American 1 1 devetoi a simple system 
If high iressnre lnhrliatl n f r tlie au 
tomubile In this at stem which In now 
standard on our lending makes < f aut 
iik biles, uae la n udi tf patented ball 
check valve fittings In place of the mewv 
grease cups und In meuns of a band 


which makes It easy to reach the to- 
accessible lubrication points or with a 
sew spiral valve coro pres e or In which 
the comp r es eto n Is built «p before apply¬ 
ing to the fitttng and la automatically 
released when the connection la made. 
With the spiral valve comproaeor either 
oil or solidified lubricant can be used, 
under a pressure of 2000 pounds par 
square Inch 

One of the greatest difficulties to over- 

Is cloned bearings Sometimes cofle- 
elally In tight fitting* the grease hardens 
and cakes and when freah lubricant Is 
applied even under forced pressure tbs 
resistance Is so great that the old grease 
cannot be dispelled If this ccndltlou 
la not runedled the dirt and grit in 
the bearing goes on chipping and grind 
Ing away until the bearing Is ruined. 
To solve this problem a pump has bean 
Invented which Is capable of develop¬ 
ing a pressure up to 5000 pounds per 
square Inch which Is sufficient fores to 
clean out any bearing no matter bow 
badly iloggud It is a simple piece of 
mechanism and the price Is relatively 
small bringing It within the reach of 
anyone using the regular equipment 

Anotlter future of-this lubrication 
system 1 m on ail metal .lubricating spring 
aver made up of overlapping stssi plates 
which give It tbs necSapary pilose? and 
keep out dust and water While retaining 
the lubricant Under the prearer* of 
the lul rteating a mpressor the lubricant 
Is forced In between the leave* of the 
spring provided with the cover 

The many advantages of this higb- 



lty of cases toe headlights are Improp¬ 
erly focused, causing light to faO where 
It should not and creating shadows 
where there should be tight 
Tbs parabolic reflector In universal 
use on head lamps has what la known as 
a focal point and possesses tbs pro pe rty 
that rays of tight origins ting at tots 
point, and reflected from any point what 
ever of toe mirror, will all be sent out 
along a scries of parallel linos But to 
take advantage of tola prop erty we must 
have the fils meat of tbs lamp at toe 
focal point of toe mirror If toe lamp 
is moved too far forward, toe rays are 
reflected convergsnay. so that those from 
the lower half of toe reflector take an 
upward course and those from the upper 
half pare slightly downward The rays 
cross somewhere Inside or outside toe 
hollow of the reflector and the resulting 
Illumination is open to two objection* 
only half of the light folia upon the rood 
which la therefore lighted only half as 
well as It might and should bt and the 
1 ther half passes outward and upward 
at an unnecessary and Illegal height, and 
result* In dasrle when the eye of an 
approaching driver meets the diagonal 
alone which the rays are pro g ress in g 
No non glare system In toe world will 
eliminate these defects unless the lamp 



Iks dark spot in tbs baaaa of an ant—M ie headlight, as strewn bare, is wired 
by the bilk's befog eat of focus 



Am Antomtk Dtopremor tf 
Chocolate 

K m Italy comes to* aocompanrifig 
Stratton of ap automatic machine 
for dispensing hot chocolate, instead of 
baring to* chocolate nil prepared, ready 
to be served tola machine prepares toe 
chocolate from powdered form to the 
addition of the requisite water or milk 
and the proper heat, in to* «oee of 
twelve seconds. 

The machine la operated by a Small 
e l e c t ri c motor of one-twelfth horsepower, 
which performs Jt* work upon toe intro¬ 
duction of a coin or a special metal 
check in the Slot A glass ressrvetr on 
top of the machfos snppUss the milk 
or water as tbs can* may be Another 
reservoir hold* toe cocoa In powdere d 
form mixed with to* required propor¬ 
tion of sugar Upon tbs introduction 
of tbs required coin or metal check, 
to* ootrect amount of milk la boated 
by a steam Jet, and the cocoa and Sugar 
powder is introduced and stirred, after 


the bearings under u pressure of MO 
pounds to the square inch. This method 
has a fbuble advantage for while H 
Is farting Hie freah lubricant In It Is 
f King the old greaae out Thua It 
ensures (lean ben rings at all times If 
used frequently enough Ihe makers 
advise complete luhrlcatl n of the chaaris 
enrv 000 mile* 

The high priaaure luhrlcatl m system 
can be had with either a flexlbts hose 



1 ressnre lubricating system have mads 
it a standard feature of 8000000 motor 
cars niw In uae Besldea It la finding 
many Industrial applications, where po«l 
tlve lubrication at freqoent intervals 
with a minimum of labor Is a pre¬ 
requisite 

A Tunnel Mask for L oe o reo fav 
Crews 

T lir mask shown In the accompanying 
Illustration has been designed for us* 
by utglneera and other trainmen for 
protection agalnat gases usually encoun¬ 
tered in tunnels and also as a protec¬ 


tive i 

The primary object of toe mask la to 
provide a head protecting mask whicb 
will supply fresh sir to the wearer from 
a suitable vow rev, such a* from a com 
pressed air valve of the locomotive, to* 
air pairing from the Interior of the 
mask through a heat insulating chamber 
formed by s double wall, so that a cur¬ 
rent of fresh sir Is continually supplied 
to the mask sad will prevent toe heat 


ns at toe point 
of entrance of the air Into the hmdafr 
fog chamber to mofle to* sound foci font 
to such entrance, so tost toe bearing 
of the wearer will not be interfered with. 
Further to* mask provides protection 
for the ear* against harsh soond* ef 
the engine sxhaast within toe tunnel, 
and the sudden atmospheric rites ge tore 
to tbs engines Isa ring tbs trenek 




lv llret properly tocesed. If the lamp a cup W* have had slot 

la behind to* focal print the ultimate . 

result 1* the same though differently 
attained Here to* rays are refleeted 

divergently, so that too** from to* hot _ xl. ufotnh m * 

tom half of the mirror reach the read “• Wflmjy X 

and those from toe top half pare off "«JT***^ 

Into srncA A MONO toe latest aatooMMle appu- 

^ ancea la a dtriot for holding a 

watch on toe steering wheel of to* cat 
~ -‘— i simple covered wire re- 

of the bulb, forward and bock Is to- * ******* ***• “W be wmUtil 


suffldant to permit proper ; 
Moreover, If ao* wiU inspect a <M 
“ ‘ ’ that th* fl 



read. It fo flog always edriasWp to 
install a rimspfoc* on to* dash of a cor, 

a* It a-"—*-*-“*-*-*- *- 


1* not wtthsot 
ear, It will he 

-- „> detect tbs readme east by 

the glass point of toe bulb, if this comes 
h* s direct horiwmtgl tine With th* fib*. 

If to* bulb Is property fofttM. 
this retdow will not be at *U ssrioqs 
will not tn fact, he of Hxw* fl—for 
than toe point Jtartt Btt Ittoehfipls 
out re focus, ao toot to* tom to* apt 
leave It pafotirt, to* ******the hpS* 

rs tumult 

drawing herewith. 

Most agfosoctOa swa w rt a gtreMftre» 

by adtorfoU to reared, reisSSKrtoi * 
rt red wool* re trail, fre*M*lP* # 
and sttotore restored. . 
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The Motor-Driven Commercial Vehicle 

Ow fart ri hr KAJOB VJCTO* W FACIE M EA.& 

^p^ttUOUl il Jevoted to the interests of present and proipective owners of motor trucks and delivery wagons The editor will endeavor to or 
* * question relating to mechanical features, operation and management of commercial motor vehicles 



Two MuimOat Watering 

QTBBBTNCLEANING and street main 
O MUn operatises gin gnat scope 


chants, and srobodyiag tbs apparatus 
tor «n sort* of public service jobs. 
Among such Oorigas an Interesting item 
I* tb* combination watering cart and 
fl usher Iltustreted. FI tub tag has ordl 
narlly bain a Job for a man with a hose 
bat when dens an. It reonlts In great 
wsate both of labor and of water The 
Mg tank Illustrated trill sprinkle when 
sprtnkUag la in order and when flash 
Ing Is to be dans It win flash—as the 
aetbm picture shown 

A Motorboa Chair Car 

A ir innovation In suburban transpor¬ 
tation Kaa been Inaugurated be¬ 
tween Tbnnghtown, Salem and Bast Pal 
estine Ohio, for the Installation of four 

lng to parlor eare of high-class railroad 
trains. DM chglr car de luxs Is mounted 
on a modified track or special bus 
chaarin especially designed for pesecn 
ger serrlce The cnacbeg are entirely 
of steal and flufolonad after the regular 
Pullman nay lodlriduel chairs with 
luxurious appointments future this lot 
est adrsnee in motorbua construction 
They are at wicker, of generous dlmen 
aloaa and an fitted with remora We seat 
and back enafoona, making removal for 
cleaning an eaay matter Schedule of 
eerviee foam Youngstown to Salem be¬ 
gins at » eefock dally and care leere 
Youngstown every two boon until T 
oelaek fit night, while the first Bast 
Palestine ear lenvsa dally at 8 odock 
end arfoy trio hour* thereafter until 
8 riefeuk ht night, The motorbna chair 


car aervtce has aroused kern Interest 
among trunspc rtatlou men as It can be 
used ft r chartered trips and ftr every 
sort of social uses as well aa In mure 
utilitarian fields. 

One-Man Rond Grader 

T HF grader Illustrated it on attach 
meet ao const luett d ns to utilise the 
weight of a popular small tractor os well 
as the power delivered by it in the op¬ 
eration of the grader Tlie attachments 
are designed so the Installation con be 
easily made The frame Is of stand 
ard six Inch section steel channel and 
all castings are of electric furnace steel 
carefully heat treated It Is possible to 
apply a ton weight on the blade of the 
grader where it la neeeasary (to cat 
hard spots In the road surface) with 
out taking the weight from the trnctlcn 
wheels When the grader la making a 
heavy hard cut It la Impossible to slide 
the rear of the grader sideways due to 
the distribution of the weight on the 
rear wheels. 

The grader blade can be tilted and 
angled to any desired poaitl m for the 
operator from the grader plntf mi In 
the method cf applying the one-man 
grader to the null tractor It puts 
1200 pounds of weight on tha front axle 
which Is the some weight as the axle 
originally carried under the tract) r 
therefore the whole weight of the trac¬ 
tor la thrown to the rear wheels. With 
haded rubber wheel equipment the unit 
weighs S Vt tons giving a wonderful 
ndded drawbar pull to the tractor The 
one-man grader frame la heavllj con 
strutted of steel throughout using heavy 
steel castings where castings are re¬ 
quired The grader as well as the tree 
tt r Is tarried on roller hearings haring 
In addlth n the beat possible method of 
lubrication 

When equipped with rubber wheels 
this combination mounted on rt Her bear¬ 
ings makes a most Ideal equipment for 
road maintenance work as It will make 
a speed of eight to ten miles per hour 
on hlghwsvs where that speed Is re¬ 
quired for traiellng from place to place 
and a working speed from one to ten 
miles per hour at the will of the op¬ 
erator Any speed choeen by the opera 
tor le maintained by the engine speed 
gnvemur The 1814 font wheel base of 
the machine gives the unit a wonderful 
leveling effect an the road as tbs blade 



is carried between this long wheel base 
W Ith tl u i ntr >1 of tin. mot r left to 
the g tern r the operat r has only tho 
gear Ml Ift and clutch tl operate b th 
of wl I It mpp convenient!! handled fit m 
tlie 11 if rm and these conlr Is cm he 
handled um eurily as from the sent of 
the tnct r After tie grader In In mi¬ 
tt n tie entire attention of the operat ir 
nut be c ntentruted up n the grading 
wt rk os the tractor automatically cares 
for Itself therefore one operator can 
Inn lie tho machine with ease No 
skilled penitf r Is require 1 t him lie 
tills l uchlne but the clnlm Is made that 
ant ne tnn handle It perfettlt In twe or 
tl ret hoars time a fit r limited lrndru 
tl n 

The grader moldboard U equipped 
with a revt rslble cutting edge no tl t 
two cutting edges are realised from each 
hltttk 1 be cutting edges use I an 1 fur 
nlshed for the grader are sjiet iul 1 lgh 
carbtn heat treated steel to warrant the 
longest life possible f r this r mgi d 
work When the grader Is used ftn the 
maintenance of hard gravel r rt np 
roads or for city or municipal work 
rubber wheels are used which glte the 
unit the speed required for fratellng 
from ptsre I place and ample 1 recti n 
for that class of wot k D hen the gra ler 
is used In 1h*w road grading um In 
construction of new roads or subdivision 
w rk stundard wheels mav be used or 
fur greater tract! n rigid rail tracks are 
Used 

I r heavy mow removal the use of 
this grader gives greater efficiency at 
litter cost Hum any other equipment 
ever produced. This single-unit tractor 
grader ] erfectly adapts Itself ti eontrac 
ton, work as In doing finished gra ling 
the 11V4 f sit wheal base gives a wonder 
ful lettllng effect and os the blade is 


Minimum Breakage 

E \ Kll\ dny brings reports of new uses 
for m I r trucks but the latest and 
me it Interesting ns well as novel w>rk 
In wllrli i nut r truck Is used comes 
fr m Kills* Denmark whirr Axel Broe- 
gurd an egg huter Is using a motor 
tr i k t I Hul eggs In bulk In this 
c untrv a oil lain percentage of breakage 
f e>,Ks Is evpeeti d i ten with the use 
f »i e lil crates an I every safeguard 
Is taken to protect tlie fragile frelglit 
but In Denmark muny buyers handle the 
eggs In bulk 

lit. his a 3000-pciind truck which he 
I ads with -2001) eggs that weigh ap- 
11 xlmult ly 2~W | unda Mr Ilruegaard 
calls upen alsut 400 farmers weekly 
bating <|.ga nnl I a ling tb m In his 
truck Tlie tru k body Is the regular 
express ttpe with high flare boards 
ndded Between the first nine or ten 
layers of about 1J00 eggs each Mr Broe- 
gnu I pi ices s liyer of straw three- 
quarters f on Inch thick After that 
no protect I n Is pi iced between the eggs 
At ne tine lie truck was carrying 
22000 eggs vilued at around $000 which 
Is in hv rugi dally load. It Is sold 
that the I rt iksge of eggs curried In this 
m mi or Is no greater than If they were 
larked In the regular sgg cases used 
In this country After ho has taken 
on about c m half a load Ur Broagaard 
says that be is able to run his truck at 
full speed on solid tires. 
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The Heavens in October, 1923 

Another Contribution from Atomic Physics to the Study of the Stats 

By Prof. Henry Norris Russell, Ph. D. 


jlANY Union, during tbe loot few years, here 
bud owunlun to upeek In tbMe columns 
tbe rapid advances In the interprets* 
| tlon of stellur conditions that follow the 
work of the ph) Midst, and the rate at 
w lilt h our knowledge Increased shows no 
Klaus of slackening. 

We have already told of the new understanding 
which has come of the origin of the spectral lines— 
how the electrons, circling In complex orbits about the 
central nucleus of an atom, may have not one but 
many different sets of potsdhle orbits, and how, when 
a change from one of these states to another happens, 
the energy set free Is radiated (or, perhaps, .that re¬ 
quired to effect tbe change Is absorbed) In the form of 
light of a perfectly definite rate of vibration, giving a 
sharp line In the spectrum. 

For some elements, such as sodium and potassium, 
the possible orldts are relatively simple There are but 
a few downs of lines In tbe spectrum and the relations 
of theae have been satisfactorily worked 
out For others, however, and notably 
for Iron and some similar metals, the 
spectrum shown thousands of lines, and 
conditions must be very complex These 
cases defied analysis till » year or two 
ago, when a Spanish physicist. Or Cats 
Ian, working In the lalsirutory of Profes¬ 
sor Fowler at London, succeeded In in¬ 
terpreting the spectrum of manganese 

Whereas In a simple ense like nodi urn 
the various orbits occur singly, or In 
pairs very nearly alike. In manganese they 
come In groups of three, four or even 
seven The transitions between them in¬ 
stead of giving rise to double lines, then 
mny produce groii|M or nine, twelve or 
even fifteen lines, arranged In a definite 
but complicated wny Once the rules gov¬ 
erning such “multlplotH” ur groups of lines 
had been found, the way was cleared for 
further advance The Intricate spectra 
of chromium and molybdenum yielded to 
Investigation—notuhly ut the hands of Dr 
Kress of the Ilureuu of Btandords, and 
the latest news Is that Dr Walters, also 
of tho llureau, had succeeded In tlie attack 
upon Iron, whlih seemed to be tho most 
Impregnable fortress of complexity There 
Is no doubt now thul we are within sight 
of the general solution of tbe problem of 
the spectrul lines, und that within a very 
few years we shall have at our disposal 
a knowledge of tbe phjstcul changes with 
In the atom which may give rise to tbe 
production of any given line In the arc 


What It AD Moans ta 

Tbe resulting mass of information Is so extensive 
that it takes a good deal of work to become master of 
11, but this labor will be necessary for the student of 
the stars, and will repay him well The reason for this 
Is not far to seek. Tbe atmospheres of the stare—tn 
which tlie absorption lines that fill their spectra an 
produced—are composed of hot, rarefied gas, and noth¬ 
ing could be more fortunate for tbe astronomer, for 
hot rarefied gases are the simplest forms of matter 
The atoms of tbe various elements are too violently 
agitated to combine with one another—Indeed, tn tbe 
hottest stars almost all of them have one electron 
knocked off, and many two or three. The higher the 
temperature and tbe lower the pressure, the larger will 
be the proportion of atoms In this dishevelled state. 
We do not have to guess at It, the dlfllcult but power¬ 
ful Investigations of thermodynamics lead to forma In 
which should serve as a trustworthy basts for our cal¬ 
culations, which wore first made by Saha of Calcutta. 


the high temperatures, the dmslty of an average stellar 
atmosphere must he leas than a hundred-thousandth of 
that of ordinary air. This are would ordtoartty osll a 
vacuum, though tn a thi ck nes s of hundreds o t mflss 


With this value of the density, wa may proo—d to 
calculate tbe temperature* of th« hottest start, whleh 
cannot be obtained satisfactorily from their colors, as 
the Utter change very little tor great changes ta tem¬ 
perature. In this way It U found that tho stare with 
tbe strongest helium lines (called B3 at Harvard)—like 
many In Scorpio and Ontaurue—have surface temper¬ 
atures of about 16400 de gree s, while the stare of class 
BO, like those of Orion’s belt, probably run well over 
28,000 degrees. A ftw stare are still hotter, bat their 


Equally striking has been the progress 
In the study of the spark spectra, which 
are given out by atoms from which one 
electron has already been removed A 
second electros can then be shifted front one orbit to 
another, giving rise to a new and entirely different set of 
lines, und after this has been token dean away, a third 
and fourth may successively follow, giving two new 
spectra Theoretically this process can be continued 
until all the elect nos are stripped from the atomic 
nucleus, but usually, after three or four are gone, the 
radiations resulting from further changes are of such 
short wave length that they resemble X-rays rather 
than ordinary light The electrons that are h 
enough attached to give rise to the relatively 
visual waves are usually the seme ns those that operate 
In ordinary chemical combination, an that tbe number 
Of different spectra normally obtainable Is that which 
defines the “valency" of the chemist—though violent 
excitation often brings out one additional stage Thun 
magnesium has two well-known spectra, aluminum 
three, and si It con four Many spectra corresponding to 
the removal of tbe second electron from an atom are 



be brought to bear upon 

the problem. 

When the wealth of material which la 
already In sight or un 


available, we may hope to he able tc_ 

rotate with considerable certainty both 
the temperatures and the p r ess u res which 
prevail In the atmospheres of the stare, 
and to do this for all the stare, rather 
than merely for limited groups of them 


At 1«V4 o'etoei 




NIGHT 8KTi OCTOBER AND NOVEMBER 


Tbe familiar outline of the autumn 
constellations appears un our map. Aqulls 
Is low hi the west, with Lyra north of It, 
and Cygnua above the two. The Great 
Bear swings low on the northern horison, 
with the little Bear above, and Draco on 
the left, while Cassiopeia and Oepheus are 
higher, above tlie pole. Hercules and 
Gemini may Just be distinguished on the 
horisan—the one caught In the act of 
setting In the northwest, the other Just 
rising In the northeast. Pereas la high 
In the northeast, with Auriga below, and 
Taurus on tbe right above Orion, which 
la rising. The great square of Pegasus 
Is high In the sooth, with Andromeda 
above on the left Aquarius, Oetos and 
Erl dan us occupy the huge dull reft on to 
the south, while the isolated bright star 
. .low to tbe 

The Planets 

Mercury la a morning star all the month 
and la beat seen on or about the 14th, 
when be la farthest fram Gw si ~ ‘ 


An Important extwudon along this line has Just b _ _ _ 

made by two young and able English men, Fowler and Just before dawn. 

Milne, of Cambridge. Consider a net of stars of sue- Venus Is theoretically an si 
creelvely Increasing temperatures, and the Ones of a to the sun that than h 
given element, such as silicon. At low temperature* tug her, 
practically all the atoms will be neutral (with all tbstr Mars is ■ n 

electrons present), sold almost all of these will have month ta s ___ _ 

thetr electron* ta the undisturbed positions, where they about twenty minute* earttec Marwjty, bring about tan 
but not all, at the itaas of the arc time* tbe brighter of the two It this time, Is the more 


As we pass to hotter_ 

of the atoms will have an electron partially 
and be to a position to absorb additional arc 1 
at still higher temperatures they will leae this e l ectron 


Jupiter*te an evening star setting about 7180 P, *C 
but at the beginning Of the ngnth and souq becoming lost 
‘ " twilight. fiatem It fit conjunction with the sun 


begin to absorb the new set of nwric on the lTtfa, and to invisible. Uranus u to Aquarius, 


» being magnesium, studied by 
Fowler. Recently pnschen. In Germany, has worked 
out the spectra given by aluminum which Is losing its 
second or third e l e c t io n (the first has long been worked 
out), and Fowler in London has Identified all four 
stages in silicon, though only the last has hem published 


That such a thtag happens was shown by Hr Nottpan about 1A.M. * 

Lockyer, more than twenty years ago, and the knowl- The mote la to to 
edge which he gamed from the stare has proved of near at the same In 
fundamental Importance in recent labora tor y work. 

But now, with the aid of theory, it becomes poiribto to 
-what condition! of tempera tare and 

* ut Ills Hnss rfKffluiii hk SwSU A Yna> ' 


mure sort set of his Hnes should b* strongest. Tor' pusses 
cooler star*—ilk* A returns, the son, or sate ffrtas Mare g 

. ‘ 
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Recently Patented Inventions 

Brief Descriptions of Newly Invented Mechanical and Electrical Devices , Tools, Farm Implements, Etc, 
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In ■ system 

. ositivcly In 

■una the return of the waste water into the 
ground in a purified state at a point where it 
will be absorbed, without the neeeealtjr of 
going to the expense of a large amount of 
excavating work. 

VACUUM BOTTLE.—A. Q HiLX, c/o 
Geo. If Haiti/, & W corner 4th and Baee 
Sts.. Cincinnati. Ohio. This invention has 


be utilised in practioali/ a 


I to be poured 

-shocks and Jam 

incident to the service for which intended 


--js of relatival/ simple 

construction, and may be inexpensively man- 
ufaetured. 

BUILDING CONSTRUCTION—R. H 
InwiN. P O Box 29, Portland, Oregon 
The invention aims to provide a building 
especially adapted for use as a garage. 


be only slightly starched, so that they may 
fold without breaking along the line of fold. 
The object is to provide a oof lnteoded to 
he permanently attached to tba sleeve, but 


purposes. 1 
uildlng in e 


LOCK—& R. Kantwra, 104 W Mnd 
St., New York, N Y The Invention relates 
lack which is particularly adapted for 


in applied __ 

_cut will absolutely 

predude any danger of the ' 


occupied (See Pig. 5.) 

REFLECTOR.—A Matusc end C A. 
Manxes, 970 a lJMrd 8t. New York, N Y 
The general object of thin Invention la the 
provision of a cheap and aflMent reflector 
for throwing a yellow ray The object is 
aooompliehed by providing a yellow glees 
and applying to one face a reflecting com¬ 
position comprising a gold salt and super¬ 
imposing upon the gold salt a silver salt 
and a metal which nerves to Increase strength 
and stability, and which ia applied by an 


_ Tha leak 

la of simple construction and will in no way 
damage the instrument in its connection or 

CARTON FOR FOLDED TISSUE PA¬ 
PER—L. J Asms. 428 Noe St, San Fran¬ 
cium. Calif. Tha invention relates ton 


WATCH GUARD—P H. Nourino. 900 
Commnnlpaw Are., Jersey City, N J 
Among the objects of this Invention la to 
provide a guard which ia equipped with 
means for preventing the accidental loss of 
a wateh from a pocket A further object 
la to provide a guard which can be readily 
weld into a pocket and which will be timid*. 


HEALING-WAX STICK. — A. Natan 
and J R. Kinobwn, 292 St John’* Place, 
Brooklyn, N Y The principal object of tba! 
Invention la to provide a sealing-wax stick 
which when lighted will retain the flam* 
thereon and oHmtuatt the necessity of con¬ 
stant lighting. In the composition of the 
wax stick a quantity of artificial silk or 
cellulose fibrous material ia need, said fibrous 


STROBOSCOPIC APPARA1 
H RLVjmao*. London Bridge R.... 
land. The object of the Invention 


ssx'gf: 


ATTltUeg 3 
RcadlgBpnt- 
itim IsWpto- 


it of bodies moving at 

__ ___ ..._la ht ■ periodic manner 

A farther object to «a provide an apparatus 
in which the Btrohoseap* ia drives at a speed 
differing etlghtty frees the rpead of tb* stav¬ 
ing body, 10 that tha metadata*. appe ars to 
traverse its path at a r ato tf raly Maw smart. 

LOCKING JOINT—L. Y, 48 

Lester St Want Haven. Ooa«T Aa okjept 
of the tnveottoa ia to provide a locking Joint 
which win taka the place of the ordinary 


y place w 
i of two m 


lea. The object to__ 

lch will nerve the purpose of a wrapper 
well aa a dispensing box, thereby allowing 
paper to be placed in the carton by tha 

nufaeturar and witbdrt— *~ - 

ualag the paper, without__ __ 

handling on tha part of an attendant (See 
Fig. a.) 

CLOSURE FOR TUBES—O. J Ha OK, 
J*., 800 Madison Are, New York. N Y. 
Tbs Invention relates to collapsible tubes. 
It ia one of the objects to provide a cfoa u ra 
iu which tha ordinary ecmw-thread ia dis¬ 
pensed with, tba tube neck and cap being 
- instructed aa to lock with a partial 
A further object to to provide a aap 
It cannot be entirely removed, theref- 
preveating accidental lost of the cap. 

METHOD AND APPARATUS F0 
PRODUCING DtSTORTRD IMAGES.- 
G L. OKAtrm, c/o Paths Exc h an ge. 1 Ooc- 
graa St, Jersey City, N J TUi Unatka 
lor an object the provtoioo of a aim pie 
dfldent mesne whereby moving pictures 

_to taken of a given object ao Oat tha 

image of this object in a reflector can to 
rted in any desired manner to prodnss 
squired affect la the camera. Tha ap¬ 
paratus to iaaxpaoaivs to make mid easy ' 

STREET INDICATOR.—W. It 
iwiunt, Bax 187, Hwddsbarg. Cafif. Tto 
■ .don relates to ludtoatorg adapte d tor 

_jpon etroet cart. Aa Important object 

it to provide a a t ra n t Indicator ha -1 — J —* - 
meant whereby the earns may to 
indicate to the occupants of the ~ 



m. W W#to| 

object of tha tovrotitti ia to prorito* torol 
tip havlag means whereby totowtortoi 
securely e ouaee te d to a tor J — 

tag due and which whan i 

E&gBMr, 


LEMON AND_ _ , 

D Wujuak and 3 B. Bouton, Sulphur 
Springs, Texas. The object of the tarnation 


to to provide a device of this cl 


cutting of tha Meson or time into sooth 
and the eqnwing of oueh Motions aa n 
be^d ori rod. ^ Tto^dMhm ia of aimpto • 

FISHGia—I B. Mauixa, B. No. 2, B 
villa, Texas. This invention relates to bows 
•- * for use ta 


ha maautaotarod m a toy. 
ILCULATOB— H- Tkaato, feta. 
Okta. Ttw isventtoa vaiafoa ta aaiau- 

-4 adaptad for uto ta tha sola of oil av 

ptberBquM* by liquid mammro.. .A a p^oat 



_ A further object 

for supporting tha re- 
iner that it may readily 
unwind when tha arrow ia toot 
VANITY CASE—A. 0 HarifJJtti, , 
dated, Cal Among the object* is to „ 
vide a vanity ease that la particularly pi eas¬ 
ing Iu looks and practical In tits arrangement 
of its partitions, that la provided With a 


r all xi 

tor carrying the same, toe cast non# ooa- 
vru lastly carried by a flexible strap secured 


of facilitating the work of sca lin g envelopes 
in large quantities. Among the objeo‘ 
tha provision of mean* for opening tie 
velope with tbs moisten lag moa n s, and a 
for draining aorplua moisture from tba ro- 
velope after tha latter has paaaad tha molat- 


__ N. J 

this invention to to provide 
“■ er by means of whbb a n 
readily 


bats on the Batrmi and apad fl a- gravity 
aoalaa may be told at a gUoee, and tike 
amount of change ta the epedfie gravity of 
oils dua ta tamparaturv changes may ho 
directly read. Th* device to dahlia in oper¬ 
ation and ooeaptoa a small a ps es . 

FLY BHOOTEB—B. Kmkupt and L. 
Ruaro, Iflfl N<x Main St, GlsrmwviUa, W. 
Y. Tha Invention reiataa to a fly •boater 
in tba form of a pistol wfdto may be em¬ 
ployed to kill flies, or th* Uhs. Tha devioa 
.. 


fayetta St, Jersey City. N. J__ 

tion has for its object th* provtokm of a 
•afoty pin which positively prvdad as so ti- 

trom tto article to which it hi atSudta 
‘ of the dtoplaesmsnt of tb* mm from 




to eodanmwtog 
the xptaflbiRg I 


iusT'tfe'dani 


danger of breakage of the we ep - 

BUILDING CONSTRUCTION —3 N 
MaoDowau, 83 Bdtuate Sl, Arlington, 
Mass. The object to to prorM* * hollow . 
" -rnedon. wberata the coat Mm I 


■UNDKY BAG BOFPOBT—«, & 
w, Iadl an Fla - - 

. An abject of t 
a dodo* which , 

_(a either dosed or data 

further object la to provide * 
supporting frame to wMsh * 

-'SSSttA 

-a. laundry Hat may __ . 

ferrtag to the todtoattog «•* 

CONCRETE FOBM—W. 

« Holland Am. IM P*J 

" " -f thr *-- *- ■ k - 

& 




Lb* dtaplaeamant oi 
dht 5* which 


_capacity to _ . 

The pi n to aftitopM e onatmetion and te«- 

BOTTLB STOPFER—H.J SXAIAWOdO, 
228 Richland Am, Saa Ftandnpo, OaRf. 
Tb* pmrtiaalar object of tb* iSstonSonfo to 
provide a (topper for mflb bottim and tba 
film, that wm rnakn a rood air-tight etosuro 
tor th* bottia and at the earn* time provida 

Uqrodmay b* dtoeharpsd. A farther c^ast 

-... g cap U ao m bina tion with ta* 

k can b* sadly ramordd with- 
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<Hfta fife,Mljt tarkon Cm apparatus 
uMUlltrtf W tlW lUttllUrtf of «M*»MWW» 

mm&mi 

aetn sting ;u *up* ud the Mrqnr. 

ssis-esss 

dura tem r xnd^kfljbta pencil 

SteTuSuAln, * M^pSni nd Iwni 
wbaraby the Iwtttat from tbs battery may 
bs caused to beat the oeorin* element. 
MEMORIAL TABLET AND GKATB 

K’^’fcF’SSfcfi 

latee mom particularly to aawket plate which 
may bs utfttoed as « memorial tablet altber 
parmaaaatty or temporarily, and after tom- 
pnrary naa as a taHat or gram marker, tbs 
plate baring a sabateatUHy flat body with 
a bendable ay* apt* Its star taoo> also a bora 
at one tad fcr «b* aasodattoa af a dotaebabla 
state. 

BOAT.—A. a Data, CM Gmtor Bt. 

aortas oOtafeg «r pndtBen, together with 
means for driving aw at a uniform depth 
In the water, gnfl to provide a hull aoastroo- 
Hod designed to town uniform speed when 
traveling In a rough of smooth sea, to leaaen 
toe draft of the heat, aa weB aa to obtaia 
greater tewed tar the power expended. 

OOLLAPBIBI.il BTRUOTURE — 8. 
Warn, SOT Unit* Bt, Brooklyn, N. Y 
The lav«nBoa la adapted ter empleymeat to 
* structure wbieh may be asad aa a garage, 
in camping and ter various other purposes, 
aa, for tostaaee, a temporary collapsible top 
for toe body an a freight oar He geuerel 
object to to provide a straetnn eompeeed 
of section* adapted to tel e e o o pe and arranged 


VANITY OAMJc—W O. KWoail. 118 
Market K Neirete, U One of the ob- 
J M o ^BAttov ahBost to to p to^oa smsfl, 

raHtM* oSSwSVSyfltea povrtw and 
roan, to toe font of compacts. It to a 

'sS^V^tZSTE- 

nor that Onuto Atouto may ba readfly ob- 

ssaMsssassiS 


Joe* Is to provide a display rate to which 
n& to*a^SSted 

^PIPS DRAIN.—A, Bw, 48 W 23d Bt, 
New York, N Y. Aa object ot this toren- 
Boo to to provide a aim pis const motion 
white w® drain a smoking pipe at all tinea. 
Another object to to provide a drain white 
may bo easily Inserted or removed and wffl 
not near the appearance of the pipe. A fur¬ 
ther object la to provide a drain white auto¬ 
matically collects toe nUva and preeantx 
means tor easily cleaning too pips. 

MASSACK DEVICE—J O. Lmvmjv, 
Box 481, Albuquerque, N M. An object ot 
tola invention to to provide a massage deviee 
adapted to receive temperature-regulating 
agents and to provide means for protecting 
the hand* of the Mr from being injured by 
the temperature regulating agents. A fu rther 
object to to provide a device white to ot 
simple and durable construction and neat 
and attractive to appearance. 

INDEX FOB FILING DEVICES.—C, 
r Fihoomuabo, 1528 Amsterdam Are, 
New York, N Y The object of this inveo 
den to to provide an index ter filing devices 
having a plurality of guides to white cards 
with tbs titles of records or other articles 
filed may be disposed, toe guides being posi¬ 
tioned so that the titles of toe articles filed 
may be readily visible. Another object Is 
to secure the guides to a drawer with a glass 
front white will permit tbs user to easily 
examine the curds without pulling out toe 
drawer (Bee Fig 8.) 

_H ardware and Too ls_ 

SHOVEL.—A. WmCKMAH, Harrison Art., 
Harrises, NY One of toe principal objects 
of this Invention Is to produce a shovel 
which to addition to serving in its usual 
capacity for introducing ooal to a furnace 
or stove and removing the ashes therefrom, 
functions as a sieve for is para ting the dust 
or dirt from the coal and removing tbs 
cinders from the ashes. The device is strong, 
simple and inexpensive to manufacture. 
(Sec Fig. D.) 

HYDRAULIC JACK.—A. Peon, e/o R. 
Paoli A Co., Hancock, Mite This inventor 
has been granted two patents of a similar 
nature. The object is to provide a hydraulic 
jack that to relatively simple In construction 
and operation A further object to to pro¬ 
vide a device having a liquid-bolding recep¬ 
tacle and means for returning the power 
liquid to the receptacle when the work-en¬ 
gaging member of the device has been raised 
to a predetermined height, whereby the work- 
engaging member of the devine cannot be 
moved out of operative position when the 
operation of the device to continued A tot' 
tber object to to permit the escape of air 
from the liquid used to tba device without 
permitting any of the fluid to pass tbere- 

TBON REST AND CLEANER.—L. D 
Oxxuda, 2000 W Division St, Chicago, HL 
This invention relates generally to stands for 
flatirons, and more particularly to aa Iron 
root having means for accomplishing the 
polishing and cleaning of the work-engaging 
surface of the Iron An object to to provide 


DOOR LOCK—8. R. Srxvxws, 24 Stone 
Bt, New York. N Y The Invention relates 
to a doer late af a semi-auto matin mature 
white to adapted ter was in connection with 
all types of swinging doors, but parttauisriy 


te what to commonly kaown as a raroMag 
door, such as an employed la banka, hotels, 
tte. A further object U to so o ou st ru c t the 
late tent when ones actuated it will have 
to be released by a parson from tbs outside 
of the building, thus precluding toe posctbil- 
tqr of the bandit or Intruder operating the 
taate, or Int imid ati ng the occupants so that 
thay will release toe kite. 

PNETTJATIC JACK.—W F Kerr y. 915 
W. Front Bt, Greenwood, Miss. One of tba 
principal objects of the toren Hoc to to pro¬ 
vide a Jack haring tetawoplug sections white 
msy bs extended under the action of eom 
pressed air, and to white the air may be 
quickly dtopellad to allow of eeUepse into 
normal Inoperative position A further ob¬ 
ject is to provide tor bolding the jack in 
raised position against collapsing movement 
and to provide an antomatie lowering move¬ 
ment The device may be built In slsaa 
ranging from one thousand pounds, ter auto¬ 
mobiles, to fifty tons, for railroad work. 
(8*a Fig 10 ) 

LEVEL AND PLUMB.—D W L. 
Fssivk, 312 Masonic Temple Bldg., Mobile, 
Ala. The Invention relates to measuring 
Instruments. An object to the provision of a 
construction which to equally adapted ter 
application with a atrnlght-edgo or square 
whereby to secure proller level* and plumbs 
and to determine the degree, pitch, elope or 
angl* of any surface or surfacos. A further 
object to to provide a baee-plute and super¬ 
posed thereon an adjustable pinto carrying a 
spirit tube and graduations in order to uncer¬ 
tain the angles and distances between points. 

REVERSIBLE HOLT LOCK—W N 
Hacouiski, c/o Wilson Tiohmnn, Ine, 758 
Lexington Air, Brooklyn N Y The object 
of the Invention la to proride a bolt lock or 
latte arranged to permit of conveniently re¬ 
versing the bolt to allow the use of the lock 
on dnon swinging either inwsrd or outward 
Another object to to permit of reversing the 
bolt without disassembling the lock. | 

_ H eating and Lighting _ 

HTUVEF1FK REDUCING JOINT— M. 
Ludwig 2nd ami Ferry fits, Albany, Ore- 
gun. The invention has for Its purpose to 
provide a simple and inexpensive Joint sec¬ 
tion made nf a single plceo of sheet metal 
white Is adupted to aocurely connect stove 
pipes haring different croea-sectional con 
tours, and white to very readily adjustable 
tojmnnect stovepipes of different and varied 

SIGN —F E Bmowiv, 1312 9th AveJ 
Seattle, Wash. The invention relates to 
illuminated signs adapted ter uas as an ad 
verttolng medium An Important object to 
to provide an illuminated sign haring means 
whereby letters or other characters msy be 
dotacksbly applied to a more or lees trans- 
Ineent body and effectively Ulnmlneted so 
that the characters may be readily seen A 
further object Is to provide a background 
white will attract attention. 

WATER-TUBE BOILER.—F C Brin 
MU, c/o Casey Hedges Co, Chattanooga 
Tonn. The object of the invention to to 
provide a water-tnbe boiler more especially 
declined for high pressure steam service and 
capable of taking care of overload conditions. 
Another object to to gradually heat toe In¬ 
coming feed water and time reduce expan 
slon strains on the tube* to a minimum, and 
to maintain a uniform tnbo area, insuring 
■ proper circulation of the water 

BURNER.—E. E Coxrtwgu, and J II 
MoCbeadt, 622 E fith 8t. Okmulgee, Okla 
Atnong the object* of the invention la to pro¬ 
vide g tea burner wherein the proportion of 
Mr and gas may bo eonventontly regulated 


DOjtatj) Now « 

tern thereby laming at r. timse a gtD«ra> 
tion of a Ugh dsffre* of beat and In general 
aa e&efant operation of the part of the 

FOLDING COOK 8T0VB—M SOM- 
MAM, 1828 Westminster Are, Detroit, Mite. 
An object of this invention to to provide a 
cook stove white whan not in use can bs 
folded to occupy but relatively small space 
within a casing, countersunk in the wall of 
a room. A further object to to provide a 
stove comprising any desired number of 
burners and a collapsible oven, white will 
eOoietitly perform their functions when in 
use. The stove to rapedrily^dmigaedjtor 

apartments. 

W \TKB HEATER.—G Homoom, c/o 
J Htrenlens, 54 Old Broadway, Now York, 
N \ The invention has for an object the 
provision of an automatic water heater 
white Is simple in construction and opera 
tion Another object resides in the provi¬ 
sion of means whereby the heating fluid to 
cut off automatically whenever the flams, 
especially the pilot llama, goes out there 
being provided thermostatic means reepon 


Machines and Mec hanical D cvlcoq 

PRESS—J I Foocx, a No. ]. Box 32, 
Omsk, Wash. An important object of this 
Invention to to provide a fruit box press and 
lidding machine having simple means where¬ 
by a pair of pressure arms may bo brought 
Into engagement with the 11U of the fruit 
box with a uniform degros uf p re ssure and 
win not tn any way interfora with the free¬ 
dom of action of tho nailer A further ob¬ 
ject to tn provide means whereby the box to 
tilted upon completion of the nailing onto 

a conveyor 

GRAIN ELEVATOR—0 Mbttlxx, Si.. 
Hanuo, 8. D The object of the Invention 
to to provide a grain elevator In which ex¬ 
cessive pressure or “choke up” and undesir- 
uble overflow rraulting from clogging of the 
system ure automatically prevented, the ex¬ 
cessive grain being rocilvcd and carried off 
by meuus provided therefore A further 
object to to provide an elevator which to of 
simple nnd durable construction reliable In 
operation and easy to Install (Be. Fig 11 ) 

WATER FI MP —W Lesson, Klugo- 
burg, Calif The invention has for It* ob¬ 
ject to provide a construction capable of 
lifting a large volume of water quickly a 
short dietsuee. A further objoet to to pro- 
vble a water pump which may have the 
operating parts bodily removed from one well 
and Inserted Into another with a minimum 

CONCRETE BLOCK MACHINE—W 
A. WnrrraxD, Asheville, N O. Among the 
objects of the invention to to provide a 
cement Mock mannfarturing machine hav¬ 
ing means whereby the sides and ends of the 
mold blocks are swung into position by the 
operation of a single lever so that the manu¬ 
facture of the blocks to greatly expedited. 
In this machine the use of core* to dispensed 
with, permitting tbs formation of a block of 
more than usual s tren g th . 

MACHINE FOR FORMING PNEtT 
MATIC TIBER —B. l>n Mattia, c/o Mnnn. 
Andaman ft Mnnn, 288 Broadway, New 
York. N Y This Invention has for its 
object to produce a machine In white a 
cylindrical tire blank built np of super¬ 
imposed layers of Mss fabric, and suitable 
cushioning and trad strips, with a bead in- 
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RgVgBJKB-MOTXMINT CONTROL 
fob oarttNo and driven — 
toons,—0, P. pnuo, «M - 

8n IttMlM, DOit Ths In' 

Er3^3?S_ 

a power «A*ft of the Uha. Tba primary 

jact I* tba iasorporatiow of the devioe w__ 

tk* Mr* shaft of « motor whittle, but It 
aajr bo Mol in nonsoetiaa — 

idkUm dMUBtlk 

automobile hood.—j u. wou,! 

KRtanMBg, Pa. An objoet of thla Invention 
ia to provide « hood construction which am 
bodice n double top wall offering an air dr- 
eolation apace tar protecting the paint and 
flu lab of tba outer wall A farther object 
ia to provide tnaana tar protecting, 
and coding the front of the body 
iHatelyundar tba windehield. the w 
Hon ia simpls and tbexpenatra to mi 

AUXILIARY BRAT FOR AUTOMO¬ 
BILES.—B, K. OltUT, Wta Oakland Place, 
Bronx, N Y Tbe principal object of thla 
Invention ia to provide meana for increasing 
the Mating capadCy by tbe provision of an 
emeigoney aeat which ia adapted to be par-. 
tially eupportad from and in front of the 
permanent aeat, which in no way Interfere# 
with tba regular renting capacity, anil which 
include* means of adjustment to render tba 
■oat applicable to machines of varioua types 


and which Includes a sprocket wheel and 
track-laying links cooperating with the aaroa., 
The sonatruedon la simple, and allows the! 
track frame to ride directly on the hinges 
connecting tba track links without any in¬ 
tervening wheels, or extra bull bearing*, 
and rollers secured to the pins, allowing the 
track frame to ride with ease. 

AUTOMOBILE PEDAL ATTACH-1 
MENT.—G. A. Milk at, 00 Bute St, Brook¬ 
lyn. N Y, Tbs prims object of this inven¬ 
tion in to provide a tier ice readily attachable 
to practically all pedal and floor-board de- 
etgne now on tbe market, whether the pedal 
bo for a dutch, brake, or aoorierator A 
farther objoet la to proride not only a pedal 
attachment of eimple construction, but an 


CONTROLLER FOR MOTORS—O. W. 


iTfwsra, 


r removed without tba 


AUTOMOBILE LICENSE BOX.—O. Q 
mm, ler W «kh 8t, New York, N Y 
An object of tkla Invention la to provide a 


that tba device may bo plainly seen by day 
“ by night Another objoet la to provide 
arrangement whereby the numbers of tbe 
»aa will stand out very distinct end with 
tbe parts of tbe box so arranged that access 
lay be readily had at any time. 

AUXILIARY RPRINO OR SHOCK AB¬ 
SORBER FOR VEHICLES, PARTICU¬ 
LARLY MOTOR VEHICLES. — T H. 
Boota and B. N Rood a, c/o CoUlaon A Oo., 
Torronarllle, Booth Australia, Australia. 
Tbe Invention relates to auxiliary springs 
comprising taro curved members arranged In 
V form with their convex faces opposed, 
damping plates enclosing the adjacent ends 
of tbe springs extending along the edge 
thereof, and meana carried by the extended 
portion! of the plate* for engaging the 
springs at a point remote from the end to 
llmit^tho opening movameut of the spring 

AUTOMOBILE SIGNAL DEVICE.—0 
llKXHAwn, TOO Riley Plnce Binghamton, 
N Y Among the objects of the Invention 
lire to provide means whereby automobile 
ila can be quickly exhibited or pro- 
1 at the win of the operator, the neceo- 
mechanism being readily assembled on 
any type of par without altering the oou- 
atruction of tbe car The device ia almple 
and could bo manufactured at low coat 
TRANSMISSION LOOK.—H F Kaxlslx, 
Egg Harbor City, N J An object of tbe 
invention la to provide a lock which affonl* 
fadlitim whereby the propeller shnft of a 
vehicle may be held connected with the driv¬ 
ing shaft of the engine of the vehicle and 
the driving shaft of the engine may be held 
against rotation, thereby precluding the op¬ 
eration of the engine and the propelling nr 


will enable the driver of n ear to ascertain 
approximately the amount of water in the 
radiator without romovlng tbe radiator cap. 

MOTOR VEHICLE ALARM.—I* Down, 
122 Concord St, Brooklyn, N Y The in 
ventiuu ia primarily designed to signal the 
unauthorised removal of a ear The general 
object la to provide a aimpla alarm device 
operated by the ahaking of the oar aa it is 
moved nwny, or by the * " 


EXTENSION BODY FOR AtITOMO 
BILES—L. Simon, 082 Broadway, Gary. 
Ind The Invention la mpocinlly designed 
for the Ford roadster and may be readily 
attached to the car in place of the ordinary 
coring disposed In buck of the aeat A 
further object la to provide a deilc* which 
may be extonded to enrry twice the load 
which la ordinarily carried The body may 
be locked in extruded position, and locked 
—heu dose, whereby it ia theft proof. 

LIFTER BLOCK FOR MOTOR VE¬ 
HICLES —B F Christ Ida Grove, Iowa 
The object of thla Invention ia to provide a 
device which la adapted to be pi need abend 
of a motor vehicle wheel to permit easy 
rotation of the wheal thereon for elevating 
the same. It ia also an object that upor 


It Into operation to remove the 
BL1DINO-GEAR TRANSMISSION FOR 
FORI' AUTOMOBILES -F Haedkohri*, 
Bril Center Garage, Bell Center, Win, This 
invention relates generally to trnnsmlarion 
device* for Fool automobiles, the object be¬ 
ing the provision of a device width is 
raped ally useful when the oar la in muddy, 
ami hilly countries, awl will prove 
_ _ pruuticnl fur tourists oapednlly with 
trailers, or light delivery trucks. 

THUS HOLDER—H 0 jBrnURa, Box] 
308, Tacoma, Wash Tbe invention relatoa 
to menus for holding a spam tire or tires ou 
an automobile, and baa for lla general objoet 
to provide a device whereby tho tire may be 
aocurely held, and loekod against Its un 
authorised removal. The holder la eon 
stroetwl with conrideratlon for tho oumen 
truce of securing and removal of tho tiros. 

TILTING STEERING WHEEL.—V W 
PACK, c/o Victor Page Motor <»rp., Mel roan 
Ave., Stamford, Conn Among tho object 
of this invention la to construct u slwrin 
r tlltin 


may be had to the driver's scut of a car, 
to provide locking mitnns for securing 
wheel in npuratlve connection with the st 
lug post. A further object la to an const] 

wring wheel that Its mounting may h« 

' in order to provide n rigid struc¬ 
ture winII the wheel la operatively connected. 

CLUTCH CONTROLLING MEGHAN 
ISM FOIl AI TO MOBILES— J A Ewell, 
Maplehlirst Wush An object of thla lnven 
tion la to give tiiu operator of un automobile 
on eusler and mure perfect control of hts | 
dutch A further object Is to provide a 
control In which the usual foot pedal ia op¬ 
erated in advance of a aepurute leier which 
directly actuate! the clutch and which has 
a retarded and independent movement for 1 
throwing the dutch in at tbe time that 
clutch Inkea a firm hold for connecting 
power nlinft with the drive shaft. 

FfjOT ACCELERATOR—A M AUW-j 
AltnnL R. 3, Box 47, Volley Mills, Texas. 
An Important object ia to provide n foot ac¬ 
celerator which-*— 


motor vehicle without aubetentlally a 
taring the conetruction of the vehicle i 
marring the npisumtnce of thu anme A fn 
ther object le to proviihi means whereby t! 
deviee muy he employed for I 
throttle arm of the rorbnr-- 


SELF-ADJUSTING HEADLIGHT — 
W H CoamvxLL, 8081 Lincoln Are.. Oak¬ 
land, Calif Tbe invention baa particular 
reference to tbe mounting of a headlight la 
such a moaner that the latter will auto¬ 
matically assume a position In line with the 
direction of the vehicle, and tbe light vibra¬ 
tions will be reduced to * minimum. A 
further object la to provide a mounting 
meana which will be adjustable to a number 
of different muk« of vehicles. 

SAFETY DEVICE FOR MOTOR VM- 
TtlCLES— A Rvnirn, and J Strok. 171 
Avenue A, New York, N Y The general 
object of this Invention la to provide a device 
” ise in conjunction with motor vehldea 
tun tbe application of tbe brakes to 
tho vclilde when an object has been 
struck. This object Is accomplished by 
mounting n bumper on means slidable, and 
associating with such slidable meana lever 
releasing means which serve to cause the 
brake* to be applied. (See Fig 16.) 

VEHICLE WHEEL.—E. J KrtatA, Box 
4K, Ulgganum. Conn The genera] object 
of the Invention ie the provision of n device 
for use lu connection with a vehicle wheel 
currying a dumunnteble rim to normally 
retain the demountable rim In position and 
which may be quickly and anally operated 
l» release the rim when it la necessary to 
remove it from tho wheel The object ia 
uit-ompllaliod by providing on the wheal a 
plurality of hitches which may be operated 
by cam moans to engage the demountable 
rim (See Fig 17) 

BIKGLAH ALARM FOR AtITOMO 
BILES—C U Humuxoill, 21 E. Maple 
Avo, Henna Grove, N J An object of the 
Invention ia the provialou of an audible 
signal connected with the automobile engine 
through which a fluid under preeenre le 
ailnpted to pnse when the engine ie operated 
hy un unauthorised poroon, whereby the fluid 
will operate tln> signal end warn the polios 
nnd public of tho unauthorised operation. 
Menna arc Included far maintaining the con 
notion between the engine and tho signal 
until the authorised operator unlocks tba 
eauu (Sco Fig 18.) 

TRANSMISSION GEARING UNIT— 
1* V Thoupv, c/o Central Y M. 0. A.. 
Moline, ill Tbo object of the invention is 


housing which la flexibly __ 

body of a vehicle. Another object reside! 
In tho provirion of means whereby the 
thrusts nnd strains on the rotating gears are 
efficiently balanced to uvoid lateral play A 
further object le to provide n ' 

ill casing la an 


1 point 




movement of tho caring relative thereto. 
THAr-rHIN Milt IE Ftlll WHHKLfL — 
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of the springe, end at the eeme time permit I 
of positioning the body of the car at a mint- 
mum height from the axles. 

TKB.-C Kscnxx, 740 Newark Avs,! 
Jersey City, N J The invoution relates to 
tires for mounting of vehicle wheats or do- ' 
mountuble rims for vehicle wheels. The gen ! 
erul object la to provide a durable and simply 
constructed tire. Tbe object is accomplished * 
by providing an inner rim, a cushion post- | 
tlvely attached to said inner rim, an outer 
rim positively attached to said cushion and 
forming the coahion with walla flaring out¬ 
ward so is to provide bradng members 
adapted to support the rim against rocldng 
(Sea Fig. 1# ) 

SHOCK ABSORBER FOR MOTOR 
VEHICLES — J O Delgado, Ave. Mwlero 
No, 20, Mexico, I> F This Invention hss 
for its object to associate supplemental 
spring means with the ordinary leaf springs 
of a motor vehicle in such a manner that < 
the supplemental springs will operate in uni ; 
non with the leaf springs In abaorblng shocks, 1 
the supplemental apringa being arranged to : 
continuously tabs the load Imposed upon the 1 
leaf apringa and thus result In lessening the , 
possibility of over burdening tbe seme 

LOW-PRESSURE ALARM FOB PNBU | I 
MATIO TIRE8.—W. H. Baoww, 610 B. 
Hudson Av<u, Pasadena, Calif. Among tbs 
objects of the Invention are to provide a de¬ 
vice in which means are provided for utilis¬ 
ing to a relatively great degree the air pres¬ 
sure within the device to move and hold tbs 
reives supported therein against or away 
from their seats. A further object la to 
provide means for mounting tbe device on 
a vehicle wheel in such manner ae to pre¬ 
clude any sppredubl* effect on tbe action of 
the preeenre fluid flow controlling meene be¬ 
muse of centriftigsl action eet up by the 
rotation of the wheel 

FKICTIONLK8H AIR BRAKE.—8. G»- 
VAHNINI, 214 N State St.. Chicago, Ill An 
object of the Invention le to provide a device 
for checking the speed of n vehicle or ma¬ 
chine without subjecting any moving part to 
a friction that would tend to cause wear on 
the moving part A farther object is to pro¬ 
vide a device In which the braking action 
ia occasioned by paining a pressure fluid 
between two relatively moving parts. The 
'device la simple and not likely to easily gat 
out of order 

TRACTOR—F Hodokms, 723 18th St. 
Oakland, Calif. This Invention relates to 
track laying tractors, the principal object ia 
to provide a tractor compart and powerful 
for Its also, and in which clutch, transmission 
and differential are combined in a simple, 
compact working unit allowing both aide* 
of the tractor to be worked ae eeparste in¬ 
dependent parts. 

DEMOUNTABLE RIM. — J G RmtO, 
226 Liberty St, Orwlgeburg, Pm The prin¬ 
cipal object of tbe Invention I* to provide a 
rim which wilt fectUtata flu removal and 
replacement of n tire, and which wilt be ex¬ 
ceedingly simple and practical In ’onstrue- 
tion andtflgeratiou, strong, durable and ef¬ 
ficient in use, and comparatively inexpensive 

AUTOMOBILE LOCK —J P (Ibsaohtt, 
48» Grove St, Jersey City. N J The in¬ 
vention roUtas to locks for nee on into mo¬ 
ld Ira. ante trucks and otlicr power driven 
refa Idea or craft aging gaeollne as the motive 
agent The object li to provide a lock de¬ 
signed to prevent feeding the gasoline to tbe 
carburetor and thus prevent an unauthor¬ 
ised parson from running the vehicle. 

SHOCK ABSORBER.—D. B. D Blakb, 
400 Jeraey St, Quincy, Ht Among the ob¬ 
jects of si* invention ia toe prorhdou of a 


connecting a portion of tbe ch ass is with the 
body of in automobUs, and comprises tbe 
provision of means whereby the flexible band 
is always kept under a minimum te n sio n to 
prevent the formation of alack portions. A 
further object is the provision of adj u s ta ble 
mechanism whereby the degree of application 
of the friction broke con be regulated as 
deal rad. 

TIRE ARMOR—L. C. BomMamo and 
M B Durr, 6 Goodwin Road, Baltimore, 
MU The Invention relates more particularly 
to protectors for pneumatic tires, tha object 
being to provide a simple construction 
whereby sections of old outer casings or 
shoos may be coupled together In segment* 
to form a tire protecting tread of such 
nature as to permit of ready substitution of 
different auctions whsra it becomas neoaasary 
on amount of wsar 

ATTACHMENT FOR DIFFERENTIAL 
GEARS—J H Dam, Keyport, N J Tha 
invention contemplates gn attachment for 
gears which Is designed to render the dif¬ 
ferential unit Inactive whereby tbe axle sec¬ 
tions are locked together for simultaneous 
driving A further object Is to provide 
means whrreby when the attach meet is not 
in use it will in no way interfen with tbe 
regular function of the differential. (See 

Mg. 20.) 

LAMf> SUPPORT—V W Pam. e/o 
Victor Page Motor (X, Melrose Arm.. Stem 
ford, Conn. One of the primary objects of 
this Invention la to provide means for 
mounting headlights, which permits of the 
adjustment of tits hea dligh t A farther ob¬ 
ject is to provide a headlight mount In which 
the headlight may be bodily removed from 
the mount at will and tha lamp supported 
in anch manner that it Is adjustable to tha 
radiator shell 

TIMER—J E. Hlomr, Whiting, Ksft. 
An object of this invention is to provide n 
timer which may be need for engines, sot* 
as that on the Ford automobile, bat which 
Is provided with means for p rot e cting the 
timer wires, an that there la no danger of 
causing a short circuit A further object is 
to provide a timer having a rolling contact 
member, to facilitate tbe removal of dirt and 
grease, which will work off the contact* 

[ during the operation of tbe derice. 

OIL PUMP—V W. Pam c/o Victor 
Page Motor Oo„ Melrose Are., Stamford, 
Conn. The primary object of tUs invention 
ia to *0 construct tbe lower half of the 
motor crank-coe* that the same will have 
a* ah integral part thereof the o0 pomp 
housing A further object is to so construct 
tbs pump housing that tit* rotor shaft and 
Its driving gear may be supported between 
two wen-oiled bearings thus eliminating the 
overhanging load on the pomp bearing a* 

PULLET ATTACHMENT FOR TRAC¬ 
TORS—H, a Umov, Lebanon, Wl*. Tht 
purpose of tbe invention Is tbs provision of 
a pulley attachment of that character which 
tnctnde* means for oonaeoUng or disconnect- 
tng tbe policy from the transudation driving 
shaft of the tractor without removing say 
of the wheels of tbs tractor, The Invoution 
is particularly adapted, although not us ee s 
eerily, to Fordeoa tr a cto r s. 

FRONT WHEEL BRAKE. —V, W 
Pam e/0 victor Page Motor Cow Mairoes 
Ave., Stamford, Conn. This Is res thin per¬ 
tains rnogt particularly to a broke etpetiotty 
adapted for ne* to con ne c ti o n tilth front 
wheels, its primary object i| to prorido 

«rtrj»a£ ! 3 , 2S 


tbe^oonnational typo of axle and front t 

AUTOMOBILE LICENSE PLATE CAS- » 
ING—W A. Soorr, cUremont. N. EL, e/o ° 
General Delivery The Inveotioa hss for Its 0 
object tbe provision of mean* whereby a 0 
aim pis and economically manufactured sating 
is provided to support and illuminate tbs v 
IIcause plats as well as to serve at a toil £ 
light. Another object noldee In the provision t 
of means whereby a maximum and more uni- S 
form lUomiustiou of tbe plat* may bo t 
achieved with an ordinary small light . 

SPRING LUBRICATING DEVICE.— U 
J M. Jackson, e/o Rope A Cordage Co, t 
Union Trust Bldg.. Parkersburg. W Vs. 
The invention relates to devices for lubriest- - 
lug vehicle leaf-springs, and has for Its object B 
to provide a lubricant retaining material ? 
which may bo easily wrapped or sndrtiod 0 
about tbe entire wring or any portion there- * 
of, so that dost or water may be prevented " 
from retarding the racIlUacy, and the spring " 
continue always weUJabrieated. J 

SIGNAL APPARATUS FOR MOTOR * 
VEHICLES—A. J Pxxaos, Sparta, Wle. P 
The object of the Invention is to provide a " 
signal apparatus which will p result esaspteo- * 
otis slgnti onus both st the rear sod forward 
end of tbe vehicle whereby to notify persona A 
of tbe intention, of the driver with relation p 
to tbe movement of tbe vehicle and also the o 
driver's Intention to stop. The signal carried d 
at the rear Is adapted to be utttfoed as a e 
tail light e 

ANTISKID DEVICE.—a F. A. Now- * 
jj.ua, Hewlett L. L, N T An object of e 
the invention Is to provide a construction 
in which accidental detachment of tbe arose ~ 
obelus from the tide chains wtil be pro- , 
vented. Another object 1* to provide a con¬ 
nection between tbe eld* and cram chains . 
by means of which said chains may be * 
readily detached from each other. The do- • 
vice la simple and lnexpentive to maaufwr 
tor*. (See Fig. 21.) C 

TOP FOB VEHICLE BODIBfh—CL P, d 
Pond, e/o George L. Traffare. Oamdea, N J 
Tha general object of the invention is to 0 
provide a top adapted to be moon tad on a I 
vehicle body to comprise a roof, together 
with panels hinged to fold for sustaining the f 
roof In a raised position tor making tbs 1 
vekM* body more arailabt* for Hviag pur- {, 
poses, and to cense the roof to be lowered 0 
onto the vehicle for traveling or entering 

COMBINATION TAIL LIGHT AND DI- * 
RUCTION INDICATOR—A. B. Tuncre, I 
81 S. Aurora St, Stockton, CsHf. The 0 
principal object 3 this taveotioh 1* the 
aonatrnotion of an indicator which may be i 


ARMORED TIRE—, J. O. MM, a/» E. 

£SS£eUrSSS«5 

and durable eenstroetioa and may bo read¬ 
ily placed on or taboo fren the ration* 
type* of rime. 

DOOR LATCH—a D. WttLM, 688 14th 

St&SrSJL ft, X.’vfiS 

lag of the door without to aay way unfit- 
fog the boidfog quantise of the latch who 
tha door ia swung to itu dosed petition. A 

la the capacity of a door chsok to rthsdnsta 
slamming of the door. (Sea Fig. 22.) 

TIRE—J a JOXNOON, Gordon, Pa. 
Among tha objects of the fovontioh to to 
provide a tire body or time having a trend 


Kennedy, N» I. Among M ob focto o d go 
Invention fore provide,a deviee whiob may 
ba mooted, «pun lay w* 

nad adapted to b* UBGI hp ft Mj hr to* 
driver of the oar for foifl to tfog the oomm 


DESIGN FOB A BOTTLE—L. Bono- 
Korr, US Norman Am, Brooklyn, N. T. 

DESIGN FOR PIBOB GOODS—P. B. 
B mixxx, e/o Garnet Prin t Work* A Bloach- 
ery. 4180 Broadway, Now Tort. N. T. 

DESIGN FOR A TEXTILE FABRIC— 
a E. Lonn, 0/0 Gsley A Lord, 28 MmSaoa 
Am NsW Tort. NTT. 

DESIGN FOB DOLL—a F, MoCas*. 
c/o T B. Murray Oo, BS Doans St.N*w 
xork, N. T. 

DESIGN FORA TEXTILE FABRIC— 

sa^ftsssrarsas 4 " 

doohui tor Towns nssm-g 

BnMkAAgmvi 


too,- y -lrt*. ' . 

fflSSfm 










SCIENTIFIC AMERICAN 


sn 


Good Driving Is Mostly 

NICE STEERING 

&OW TO PARK— HOW TO DRIVE—HOW TO ENJOY YOUR MOTOR CAR MORE 


TH/S ARTICLE (Continual on ntxt page) SHOULD BE KEPT FOR REFERENCE 





Country Driving 
While the ‘ Nice>Steercr keen 
constantly on the Jert even while 
driving through little-traAckad 
roads, the first thing to be teemed 
for comfortable toonng or long, 
dutance driving u a toft method of 
relaxation 

Authorities agree that the safest 
and eencet grip on the wheel u one 
hind above the other, one palm urn 
the other down (See illustration ) 
Thu grip provides thegreatcet levef 
age on the wheel with the least exertion And all of the 
necessary exponent! of tefe driving—hand brake, horn, 
throttle, etc, are within eiay reach. 

The intermittent uee of the hand throttle, on good, open 
roads, will reat the right foot and leg The occaatonal uee of 
the hind brake, beaidee being an excellent method of con- 
•erring both brakes, ■• also expedient and aafe 
At no time should both h inde be free of the wheel Small 
•tones, rate, and bumps w II quickly disturb the equilibrium 
and throw the cir in the d tih 
Do not stop (to repair tirei, etc) in the middle of the 
road, neir curves, or near rha 
crests of hills 

Stones should be rtmoved from 
the road, after using them 
to block the wheels 

Starting the Motor j 



( O a nd n asd an Flags W> 
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GOOD DRIVING IS MOSTLY NICE STEERkr* 


Gasotint Lint and 
Carbnrttor 

there will be^du^'dapiM the 
most careful filling — jmilj he 
forced out by air. 

Dirt or water in the vacuum 
tank may be removed through 
the capscrew at the bottom. 

Dirt or water in the float cham¬ 
ber of the carburetor maybe 
cleaned out by temovinf the 


The pet cock at the bottom of 
the carburetor ahould be opened 
frequently to permit thsaccumu- 



Cooling Systtm 
Keep the radiator well filled. 
Dae aoft water, if you can get it. 

The radiator ahould be com¬ 
pletely drained and fluahed at 
intervale of about once a month. 

The fan belt should be tight 
to prevent dipping, but not too 
tight for easy running. 

In the mounting of the fan, 
Timken Tapered Roller Bearings 
asaurethesamcartcntionleesaerv- 
ice that they give in the more 
severe service points of the 
motor vehicle. For lubrication 
of fan set general lubrication 


The steering apparatus requires little attention, but should 
be inspected frequently to make sure that the front wheels 
are in line and that there is no play in either the wheel*, the 
tie-rod, or remainder of the gearing 
Tires should be kept properly inflated (See table of bra 
pressures in this article.) 

And above all, the best assurance of easy steering is to own 
a machine, the steering pivots of which are mounted on 
Timken Jhqjcred Roller Beanmgt In such m achin es the 

eaailyon the rollers of Timken Bcarmg*. * nndul * 

Battery 

At least once in two weeks, and 
of tenet in hot weather, the bat¬ 
tery ahould be inspected to see 
that distilled water covers the 
pistes in each cell by X inch. 

If tho hydrometer shows a 
reading of less than 1250, tha 
battery should be recharged. 
A reading of 1280 meant that 
the battery is fully charged. 

Dry the top of tha battery 
after filling. Keep terminals dean. 
An application of vaseline aids In preventing corrosion. 


TtnPrmun 

Tha "Nice-Steeeer" checks the 
air in his tires every we ek. Tina 
should carryi 

TWt ThmuuOr Pretnrt 
3X inches 60 pounds 

4 inches 20 pounds 

4)4 inches 80 pounds 

5 inches 90 pounds 

Cord tint mty be run tome. 

what softer according to tire 
men, without excessive injury. 

The mare tire should be pro¬ 
tected from the weather. 

Wised alignment front and rear 
should be eEcked regularly 

Inspect dree frequently and fill up holes and cuts with tire filler. 

Tin Chaim 

I/ properly applied, chains are 
lass harmful to the tire. 

The hooks, whan laying the 
chain over the top of the tire, 
should be toward the rear 
Tha chains should be just tight 
enough to allow them to creep 
on the tint. 


Clean, heavy-hitting spade 
plugs ddigfat the “ Nice-Stecrtr ” 
Plugs can best be cleaned by 
making in kerosene and scraping 
with a dull knife. 

The points of the spark plug 
should be set apart about the 


Lights 

Both bead and tod lights should 
be inspected before starting out. 

It is a good plan to carry an extra headlight bulb, tail 
light bulb, and fuse, for lights may bum out any time. 

To avoid dan- 

sr-araS 
ssi-sura 

foc uae d to that 
they do not throw 

trst: 



LuiuoATJOir or TUB Beasiikm Any debt gnoses or haavy 
oil wiH serve as a lubricant for Timken Roller Bearings, if K 
is positively free from arid. 

The lubricant should be pieced In the grease cope, where 
they are provided. 

In thecaseofwheel bearings, the lubricant should be spread 
with a paddle. It (a advisable not only to spread it on the 
cage holding tbe rollers, but also fill the hub. This may appear 
like too much grease. Any apparent excess, however, wifl be 
taken up by the parts as eoon a* they are in operation. 

Tbe greatest care must be exernaed to Me that there is 
absolutely no gnt on the peddle, in tbe grease, or on the 
beatings themselves. 

Should the presence of grit ba detected, wash tha bastings 
thoroughly with gasoline and dry them, after which use 
lubricating should be done over again. 


“Nice-Steeren,” and if you are 
contemplating buying autamo- 

covered before taking the car ouMsHduTgarage. NoTunly 

If You Horn Nnor Drivm a Car 

This is tbe way to start your car after starting your motor! 

(1) Disengage your dutch, put the gear-shift lever in low 
(first) speed position, and engage the dutch slowly aa you 
depress the accelerator 

(2) After the car has gained acme momentum disengage 
the dutch, move the gear-shift lever from low (first) to inter¬ 
mediate (second) speed and engage the dutch gradually, aa 
you slowly depress the accelerator 

(3) When the momentum is between from 15 to 20 miles 
an hour disengage the clutch. Move the gear-shift lever from 
intermediate (second) speed into high (thud) speed Engage 
the clutch (This does not apply to core with planetary typa 


Maintnonet of Timhn Btartngt 

The greatest advantage of Timken Tapered Roller Bearings 
Is the adjustable feature, or “take-up," aa it is commonly called. 

Many d ifferen t methods are used in mounting Timken 
Tapered Roller Bearings in front and rear wheals, differential, 
pinion,and transmlsaioo of various types of vehicles. In any 
case the adjustment la easily made. All that is required la a 
half turn of a nut, removal of a shun, or the screwing up of a 
earner that holds the cup. This moves the cone and roller 
assembly and cup dostr together 
WuaiL Bxaaivos. To take up the wear on wheel bearings 
is a simple matter. Draw up the nut on the end of the spindle 
until the wheel binds. Next revolve wheel to be sure all 
working surfaces are in contact. Then back off nut from one- 
third to one-half of a turn to a point where wheel II free 
running. At the same time tea that there is no “play * whan 
tha wheel is shaken. Lock tha adjusting nut at this point 
Do not mistake wear on steering pivot bolts or bushings 
for play in wheel bearings. 

Nut ok Soaxw Aprumrairr To take ap the wear at 
rear axk and transmission, where screw or nut adjustment 
la provided, the nut or screw should be drawn up to a point 
where it starts to bind. It should than ba backed off from 
one-third to one-half a turn and locked at due point 
Sun Apfuervaara. To take up wear when shim adjust¬ 
ments are provided, remove tbe bolts that hold the carrier 
in piece. Take out one of tha t hi n n est slums. This is 
usually afl that is required. Next put bolts back in place. 

Worn. Smatt Adjustmxkt The following inseructfoua 
ahould be observed on adjustment of went shaft bearings 
on 1, IX, 2, W, 3, and 3X ton trucks. 

Tbs worm shaft ahould be so adjusted as to make allow, 
sues for expansion from hast generated in terries. On most 
trucks the adjustment is tsksn up on the front end of the 
worm bousing by eerewing on a iteeye which fareeaithe g» 
farther overH m cone and roller assembly. On# notch oa dda 


0 1 ier Bcarinn la inher¬ 
ently adapted for Dual-Duty 
—the abdity to carry not only 
redial loads, but all throat 
load#, and resultant loads at 
allspeeds. 

This s imp l i fies mountings, 
jiaimia^OTaUer a nd ^ lighter 

and economies which have 
been a major influence In 
evolving motor care of tuck high value aa thoM of today. 

TIMKEN 

TmpmrmP 

I ^EOLLE R B E ARIN OS 

You will Know a "Nict-Stttrtr” h 

HU keeping to the right of the road, particularly on curves 
and over tbs crests of hills. 

HU extensive and intelligent use of arm signal*. 
^HU^avotdance of all obstacle*, however jma ll, without 

HU ease of handling. 

HU strict obedience of ev ery tnflU: regulation. 

HU respect for “No Parking" sign*. 


He savor rotating {ho ihnyi ratuu ihaointa concroD. 
HU thoughtfulness of pedestrian.' ha thinks for than. 

^ HUc oreh taraoo n of other# by keeping hb muffler' dosed 

HU slowing down at street innrieftlnee., 

HU use of tbs brakes BEFORE be gets to thrgenic , s 
Jg u re alUatmu th st. haring man the ch3d, W (W tfo| 

HU “NUeStaariag”. ~ 4 


gaawfttfrtf®teals 
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The Scientific American Digest 

A review of the technical and trade press, consisting of abstracts 
from leading articles announcing the newest develop¬ 
ments ui industry and engineering 

jrMtfftrtfcMM to the eowatt from which Mere abeiracU and quotation, arc madt follow 
eeeha h dmtt, the numeral* r^arHno roeptcHniy (e lMe ,dttme, numbor, and page* occupied 
bp to* original arUci* in ardor fAai Soot itoo with far further data map refer to ike 
•rtftaob. Other di gt dt appear in Electrical Note*, Same* of the Chemet, Motor-Drioen 
Commercial Vehicle, and other department 


Civil Engineering 
The DWiUpidoa *f Mortar and Con- 
enu la 8«t Water la eaoaad, primarily, 
by to* ritoefc «a to* fw*UmTl5 the mor¬ 
tar by th* cal fata* la to* water Thia may 
be prwreatad by addinr to PortUod eament a 
•Diefoaa material which by combination with 
to* tow Urn* rdaa— d in sotttnc will form • 
eemmHtog material insoluble In aulfate-bear- 


U to b* OMtdootod nodar toa direction of 
tba Committee on Marine Pilln* Invastiga 
t ton of tk Kto Hmiil Tliiirtli OoandJL— 
Engineering World, 280. pp. 2fUll 

Comparisons of Concrete With Clar- 
brick Ms s t o ry.—Exhaustive teat* mad* 
at Colombia University toow that while con¬ 
crete brick nnlta are Individually maker 
than daybriek nnlta, whan laid op In iden¬ 
tical mortar and treated throughout In the 
name manner they prodneo aa attune or even 
atroacer maaonry Thia la due to the tenac¬ 
ity with which toa concrete nnlta and tba 
mortar adheejb Teata were made on 188 
plan in alL Oonaidared from every atruc- 
tnral point of view—load-beariu* ability, 
stability and othar eonald* redone—concrete 
ImHdin* nnlta havfl been definitely proved 
toa superior of day nnlta.—Cearenl and Bn- 
pinterin g Votot, 80-6, pp. 27-80. 

The Now Pallman Car Vo*oe In Eng- 
laad.—P ullman parlor cara have Ion* 
boon nwd oa a few Of toe British rallwaya 
and have proved very popular Now they 
are baoomfny atlll more ao and a new aer- 
vlce of aD-PnUman oar limited express trelna 
haa been put on between London and New 
cattle. Aa ahown by photograph* in the 
Railway Gaaatte tbeee tralna are moat hand 
aome, both inaida and outride, toa latter 
being flniakad in nmbar and orcam with 
■old daeoradona. Knob train la made op 
of rix Pullman care, four Third data anil 
two Drat Clare. Tba tearing capacity la 
88 to 80 paaoengara. The first dare can 
hava a total length of 66 feet and a tare 
weight of 43 tone. They are equipped with 
dual brake#—Wfcetotghoooe and Vacuum, and 
are (team basted. On the initial run from 
Newcastle to London an average apoed of 
<7.1 miles per boor, indwring stops, wan 
mada^-JMivwy Qaoetto, 8836, p. MO. 
"Why Oar PavemanU Have Failed;— 
Before apandiag 060,000,000 for new lm 
proved road# the State of nilnola made apo- 
dal teata on a 0236/100 acctkm of apodal 
road hi order to learn what type of pave¬ 
ment* ware beat able to wlthatand heavy 
truck and rural traffic. There toot* were 
contoured daring to* entire enmmer of 1833, 
Two ouMending and highly algnlfleant con- 
dnahre* were the reoult. (1) The load- 
eanying eopeeity of any design of rigid 
pavement dab I* In direct proportion to the 
ability of it* weakest port to reetat bending 
■Data, (8).Rigid pavement* having a 
uniform thlntuere, or taring edges thinner 
toga toe oeater will fall along the edgaa 
long before wheel , loads are readied that 
would cause the destruction of other pot- 
tom* of to* dab. From toe flrat coaduaton 
1* derived to* b*U*t that the uaeful life of 

iXry&^rsrjr-a 

tszndss sssttv*sss 

WteWf. o* that may not be utterly do- 

a»vasa ^gtfa , a 

igffiSfbrMk to to* lengthening and widening 
of ata ogteore tfogll broken center arena. 


Inch edge thickness, tapering to dx inches 
at two foot from the edge rather than taper- 1 
ing in the oppoelte illrecdon The edge la 
alao to be strengthened by n contlnuout three- 
quarter-inch round bar— Highway Engineer 
and Contractor, 8,8, pp. 87-48. 

Concrete Pole* Produced bv the Cen¬ 
trifugal Process are being brought on 
the European market For use on a 8w«U»h 
elm-trio power transmission line 800 hollow 
concrete poire were built and erected In 
pairs, connected by reinforced boriow benins. 
The poles wore 60 feet In length with a 
10-lnch top diameter and a 23-Inch butt 
Their avoragn thlckneae I* about two Inrhes. 
Teata on u nnmbcr of them ebowed thut they 
were exceedingly elastic. It was proved that 
the tensile strength which centrifugal con¬ 
crete will stand is considerably above the 
usual form for concrete. Some of the poles 
which were 64 fort long, when subjected to 
a bending stress of 7300 pounds bent 712 
foet at the top withnnt any signs of damage 
The finished poles, made near Broaden, Ger 
many, were shipped ull the wny to Rwrden 
by rail and ferry and all arriied In good 
' oondldun, having s u c c e ssfully withstood the 
vibrations and stremea dna to transportation 
These poles are made In a wooden mold con¬ 
sisting of taro half-round forms lined with 
iheetlron The reinforcement Is made of 
rolled rods of open henrth msterial Inter¬ 
woven with three spirals at wire, one with 
in the other. In order to give the maxi 
mum strength to the pole the reinforcement 
la kept dose to the circumference. The ce¬ 
ment mortar Is mixed In the proportion of 
one to three, with the addition of some asbes¬ 
tos fiber Th* mold is revolved st BOO to 1000 
revolutions per minute After revolving In 
the mold ten to fifteen minute* it is let est 
one or two days, then removed and kept 
in moist sand three or four weeks —Cement 
end Engineering Neve, 30 rB, pp. 42-43. 

Industrial Progress 

Stum at Preasarei Up to 1.JM Pounds 

win be used in the new power station of the 
Edison Electric Illuminating Company of 
Boston The initial Installation wUl include 
one boiler to work at toll pressure It will _ 
have about th* same heating surface aa toe 
normal pressure boll or*. The steam gener¬ 
ated by It will pass through a pressure re¬ 
ducing turbine developing about 2000 kilo¬ 
watts, and will bo exhausted at 878 pounds 
pressure for reheating to 700 degrees and 
further use. If satisfactory results are ob¬ 
tained from toe high pressure boiler-turbine 
unite, more of them will b« Installed —Power 
Plant Engineering, 'SI 14, pp. 726-ft. 

A Robbery-proof Payroll Plan origin¬ 
ated by a Detroit company consist* in pat¬ 
ting five dollars in cash in each envelope tad 
giving a cheek for the balance. Where large 
balances are required for checking aeconnt* 
the amounts due each employe are credited to 
t special account in the savings deportment 
so that an employs may draw the entire 
amount duo him or draw only part, aa suite 
hit pleasure. This encourages toa establish 
lug of savings and chocking accounts, lead¬ 
ing to thrift and economy, and frequently to 
th* household budget system —Factory, 80 *, 
p. 606. 

Th* Cxoch Auto motive Industry.—In a 
total population of 12,000/100 there an only 
two large automobile manufacturers and two 
■mall on**. There are 17,000 cere, lnctod- 
tng truck*. Little gasollns is produced la 
Cbeebo-fDovakl* and it* average coat is a 
dollar • gallon. Th* eaaree that cheek auto¬ 
motive growth are competition with Germany 
*nd Austria, difficult!** of gritteg rent mate¬ 
rials, and French competition to to* Bab 

t* Bpeda fed Africa. Thera b * gre*t bwril 





Thmo groups of sto ck ho ld ers Ulatesto A* rapid growA b OWnoeMp of As Boll Sy stool. 

A Community of Owners Nation-wide 

“Who own* the company?” ownership in the Bell Syrian 
“What is behind it?" These appeals to sound business judg- 
quetboos are asked in apprais- ment and a trained sense of 
mg the soundness of a business values. 


and m determining iU aims. I n this community of owners 

The American Telephone are the average man and woman, 
and Telegraph Company is the storekeeper, the clerk, the 
owned by more than 270,000 salesman, the professional man. 
people living in every state m the farmer and the housewife— 
die Union. Could the stock- users of the telephone who with 
holders of die Bell System be their savings have purchased a 
gathered to one place, they share m its ownership. The 
would equal the population of average individual holding ia 
a city about die size of Provi- but twenty-six shares, 
dence or Denver. No mshtubon u more popu- 

They constitute a represents- larly owned than the Bell 
tree cross-section of American System, none has its shares cbs- 
citizenship. Among diem, of tributed more widely. In the 
course, are bankers and men of truest sense it is owned by those 
large affairs; for die idea of it serves. 


American Telephone and Telegraph Company 
And Associated Companies 

On* Polity, One Syetem, Vnteereel S en de e , and all directed 
te urerd Batter Sendee 



i 

M^STmneSml | 


Providing Valve Economy 

T HE Ideal valval*on* which hat bean united with practical 
gives perfect valva action manufacturing ekill, to make 
for many years. Engineers valve* of contitUntiy high qual- 
everywhere tall about Jenkins ity They are correct in design 
Valve* that art providing just and all parte are equally sturdy 
thia sort of eervlc*. K*taa ft, tofmetaamtak 

No effort la spared to make 


” Always marked with ihd "Diamond’ 

enkinsyalves 
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Gets service and satisfaction 
from Kelly Kats 

When lending us the picture reproduced above Mr. Q. O. Crump, of 
Kibler and Crump, Youngstown, Ohio, wrote as follows. 

“After using two sets of Kelly Caterpillars on trucks used for road construction 
we have come to the conclusion that no other tires will give us the satisfaction 
that Kata da 

“The traction given by these tires has enabled us to operate our trucks without 
chains over roads where trucks equipped with other tires had hard going with 
chains. We also have noticed the cushioning of Kata has cut our bills for upkeep. 

“The above, coupled with the mileage that we have been getting, have proved 
that your tires are the most eco n o mi cal we can buy.” 

Owners of heavy and medium duty trucks are invariably delighted with 
foe service they get from Kelly Kats because they are especially designed 
for trucks of these types. 

Wherever heavy loads are hauled, wherever road conditions are bad, 
and wherever the ability to stand punishment is a necessary quality in 
tires, Kelly Kats are unequalled. 

There are no Caterpillar 
tires but Kelly Kats 

KELLY -SPRINGFIELD TIRE 
k COMPANY 

250 West 57th Street New York 


wmxmu wm nine lives 
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Sixty Million Dollars 
Worth of Union Station 

That 1 * * giant sum oi money, bat h’i ■ giant Union 
Station that Chicago la erecting—15,800 tons of atecl, 
173,000 cubic feet of atone and granite, 100,000 cubic 
yard* of concrete on an eleven acre lot I 
Yellow Strand Wire Rope, aa usual, la eery much in 
evidence The identifying liremJ s/yW/sw may be hid¬ 
den under grease and dirt or ita yellow paint may have 

u ._, , vanished load ado. Still this powerful rope carries on, 

doind Ita bit in the safe, economical handling of Ions 
Carry a Basllne Autow- upon Ions of material daily 

safeduard your apare You're safe in specifyInd “Yellow Strand" for heavy 
tire with Powerateel duly This company also make* all standard trades of 
Autowlock Both are w * r ® ">P« •« purpose* 

made of Yellow Strand 

Adi your sccewory BRODERICK A BASCOM ROPE CO., ST. LOUIS 

dealer Bremdrm i New Task sef IssSds fwWnss. IL U* s^ fcrtd. 

Yellow Strand 

WIRE ROPE 


(Tonibiaed from pop* tlf) 
dated fur a abort time under heavy air 
preaeore and brought to mold alee before 
transfer to the vulcanising mold. In the 
layout of a tire factory producing tires by 
the Hatband method the familiar tire oorea, 
builder a standi and building machines an 
entirely eliminated, os an alao air ban. In 
their places an substituted new types of 
machinery, such aa the collapsible building 
drum, the inflating machine, and prearing or 
pre-forming mold. It la stated that band 
built tire* an more conveniently and easily 
built, the process is at all itagas readily 
controlled and inspected, and the building 
time la reduced one-half The Hatband sys¬ 
tem of tin buOdtng la the latest advance 
In tin building methods, requiring lessened 
expenao for factory equipment, and result¬ 
ing lu oronomy of production and fall epn- 
trol of structural details.—India Rubber 
World, 68 ♦, pp tJ2fi 7 
Predicting Next Year's Rainfall far 
Southern California.—Urged by the ever 
growing seriousness uf the water scarcity, 
scientists have worked out a system of long- 
range rainfall forecasting that promisee, with 
a fair degree of accuracy, to establish u basis 
for anticipating conditions a year ahoud. 


cHnkar, hydrated lima and ground quicklime, 
lima and an Inorganic sulfate (with tha peaaU 
bla addition of carbon dioxida), lima and 
dry silicate, lime and an inorganic carbon¬ 
ate , Urns and a soluble aluminato, lima and 
cryolite, lime and a substance containing 
tannin —Oboes. and if at. Snpteowhip, 28:28, 

p. 118. 

Ice Cream In Britain—The lee cream 
habit has found lodgment in tha British 
brain. One^haara on dUWasof the mush 

panics In BngHah pleasure resorts and popu 
lation centers, England now consumes 
400,000 gallons of toe cream par year, which 
to about one twelve-hundredth of the amount 
consumed In the United States, tha Amer¬ 
ican total running about BOOfiOOftOO gal 
Iona 

Eliminating the Odors of the Meet 
Peeking Industry la to be largely accom¬ 
plished T>y a new and notable technical de¬ 
velopment known as die dry rendering of 
fate and described at length fat Chemical and 
Metallurgical Rngfesaring. Apart from Its 
advantages in meat packing, tela system of 
rendering, according to the editors of that 
publication, promises to revolution toe tha de¬ 
tached rendering plant, the small soap fr- 
tory and the municipal garbage plant. Mo 
over, the coat to reduced to about 80 1 
was. This to accomplished 
























































OCTOB**, 1928 


SCIENTIFIC AMERICAN 


277 


Now You Can § 
Paint Faster 5 
than 3 to Si 
skilled brush | 
I painters I E 


that it will not excesd a traction of tba 
coat of lima The exact nature of the col 
lifylng material la, however, not being an 
nounced at present until some pateut uncer- 
taintiea are cleared away —Hock Prod act*. 
116 18, pp. 30-42. 

A New Bleaching Proceaa haa been de¬ 
veloped which, it la dalmed, in low than 
halt the time usually consumed in blcnchinit 
without the uae of 11 mo or strung acids, will 
eliminate all specks, motes, shiv as, etc , from 
raw cotton, cotton yarns, and cotton piece- 
goods, and will give the goods a lasting 
soft white finish that will not turn yellow 
with url It la n clean, sanitary process, 
easy to uao, requires no cIiuiiro in equipment, I 
and effects a Rrcat saving in cost. Tho. 
process consists of dissolving the hlcnddUR I 
powder 111 cold water putting this solution I 
into the vat filled with boiling wuttr, uml 
then putting in the Roods, which arc brought 
to the white lu id-—* s'-— 1 - 


Proved by Test 
Not by Argument 
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American Beauty 


SI 



of fixtures, has been developed to meet the 
need for i fixture wire which would not only 
hnrtnonixe with the fixture In innUnoee where 
the wire is expoeed, bat would here on braid 
to efaxr when used In dose eootset wfth 
lamps operating st high temperature Tbs 
superiority of asbestos insulation os wine 


Electric 



For soldering all connections, parts, 
etc. Ready for use by attaching to 
any electrio light socket. The cost 
of operation is insignificant. 


subjected to heat is well established. The 
insulation of tbe present asbestoe-oovered 
wire coutalna no rubber or other combustible 
material It la lusulated with fibrous asbes¬ 
tos, impregnated to redat moisture and ap¬ 
plied to the wire in each a manner ea to 
leave no openings such as are sometimes 
founil in braided yarn coverings. Tbe wire 
is obtuinsble in six different colon to match 
standard fixture finishes. 


■ h. t 


were inspected by the Bureau of Staudards 
during the fiscal year ending June 30, 1023. 
according to a statement In Electrical World. 
Samples of three lumps were texted for 


eandlepower and wrro then subjected to the 
life test which consists in bnrning the lamps 
continuously until they bom out In onler 
to reduce the time required for this test 


than their rated voltage, the relation between 
their life ut this \nltage and their life at 


uunnul voltuge being known. A total of I 


100ft samples were thus tested, those coo 
slating of 131ft vacuum tungsten lamps, 216 


lamjsn I hiring this time the Uureen also 
tested about SCO samples, representing a 


naraber of brands which wen submitted to 
the States of New York and IIHuuia In oum- 
pelltlnu for State eoutrarta. j 


Flaah Rod Arrwtenu—Simple in con- 
atnictlon, very aensltlve amt efficient In op¬ 
eration the flash nsi type of lightning ar¬ 
rest* r is becoming more and more popular 
for high wiltsge transmission lines. fi'ur- 
thern 10re, heceuae of the various feature* of 
this typr. It can be depended n|sin to pro¬ 
vide greater protection from failures and 
trouble than most forms of arresters in ser¬ 

vice Tlie flesh rod arrenter consists of a 
flash real with horns mounted nt chHj cud, 
and a discharge gap to ground with a limit¬ 

ing resistance in the ground circuit While 
the flash rod materially Increases the sens! 

tit ones*. Its principal function is to provide 

e means for quickly breaking the power arc 
»lilch in a small iiercentage of eases only 
follows u discharge. When a power arc 
docs follow to ground, the arc across tbe 
flush rod Is instantly transferred to tbe horns 
and almost instantly extinguished. He flash 
rod does nut beat appreciably daring dis¬ 

charges, anil shows no deproctsthm after con 


twenty times In forty minutna—a down of 
these dischargee occurring within fifteen sec¬ 
onds. Tbe resistance was in ■■<• way 


Many thousands in use by amateurs, 
engineers, manufacturers, telephone 
companies and many others. 


For radio, telephone end 
all light work our latetf 
Model No. 3138 it ideali 
also two larger aises lor 
doing heavier work. 


Sold by deafora and aloctricul ct 


American Electrical Heater Company 

DETROIT, MICH., U. S. A. 

OMwtaad largest exclusive raaksn In tba world 


—-.— --- illy when the wire 

carries high voltage current unless It Is oov- 

ered with a lead sheath, according to Rimy- 

trkmi World Tills is because conductors 
raised to a sufficiently high potential are aur- 

rotmded by an electrical diacharge—Intnin- 

— in the dark U the voltage la high enough 
-died corona, which takes place wkether 
tbe enodnetor is insulated or nob Corona 
is from tbe oxygen in the air. 
ry rapidly oxidEes - * 


it doea not attain barm.— 

about a«l voita and mm ail 

Me up to much higher voiti 

berdnaulated conductor la___ 

lead sheath, either the OMae generated by 

is kept from contest with the 
t occur it .11, if tbe sheath 



transmlsatou voltages. Thera are 
Sees of service, however, for which 
le desirable to dm rubber-insulated, MO- 
t wUeb sor- 


com ia-proot wire which la covered wj^l 



Fort Shelby 


Ufgyvtt. BM. nt Pint St 

Owe Is Bd w l ft leilm l m i ir 
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r New Scientific American Books 
That Should Be in Everyman’s Home 
NOW 


MY PSYCHIC ADVENTURES 

By J. Malcolm Bird, 

Associate Editor, SCIENTIFIC AMERICAN 

Everyone is wondering what all this psychic interest 
amounts to, has it any real value; can sane and level¬ 
headed people find anything in it? Mr Bird who, as the 
guest recently of Sir A. Conan Doyle was privileged to 
play Sherlock Holmes in the psychic field, has written 
this complete record of his experiences with the Psychics 
at home and abroad, seances and psychic adventures in 
London, Pans, Berlin and Munich, and with the leading 
U S mediums "My Psychic Adventures” is a thrilling 
book as well as a scientific treatment of this great new 
science In the eyes of a trained observer, you can see the 
psychic world at close range Pnce $ 1.50, postpaid $ 1 65 

SCIENTIFIC AMERICAN HOME-OWNERS’ HANDBOOK 


For the man building his own home, the man buying 
a home, or the man who already owns one, this new 
book is an indispensable handbook of the best advice 
on building methods and construction materials 

It treats fully home-building and ownership; how 
to buy land, how to know materials, the frame house, 
brick, hollow tile, stone or stucco house; interiors; 
plumbing; lighting and heating, labor saving devices; 
upkeep and landscape gardening, etc. The only book 
that gives the home-owner the legal phases of owner¬ 
ship, leases, water rights, city taxes, etc 

Pnce $2 The home-owner and home-builder today 
should get this book immediately for its practical 
assistance 

TIm MW li IUvU*d edition of 

SCIENTIFIC AMERICAN I SCIENTIFIC AMERICAN 


ALMANAC | 




, All the old-fashioned features 
of the almanac brought up-to- 
date in thumb-sized editions. 
Includes standard time, the 
weather, cloud forms, storm 
signals, thermometers, anniver¬ 
saries, flag manual, salaries of 
officials, dr ownings and acci¬ 
dents, year 1924 calendar, 
planets, star maps, signs of zodi¬ 
ac, postal information, etc. All 
available In pocket size, ques¬ 
tions of everyday answered in 
the turn of a page. Price 2Sc. 


(Continue from page $77) 
chines for metal pain, and a notable in¬ 
crease in the number of teola for automo¬ 
tive repair wort —Am. UackkUit, 60.3, 
p. 83, 

The Inertaaln* list of Pressed Blest is 

due to the rapidity with which pr essed steel 
parte can be made, and their relative cheap¬ 
ness when produced In quantities. At proa, 
rnt a Inrge, new Arid for the use of pressed 
steel purls 1* being developed In many 
instances it has been found advantageous to 
replace gray iron castings with pressed steel 
parts. Cover*, frames, boxes and other metal 
parts thut can be made conveniently from 
pressed steel nre lighter, stronger and 
rhesper An iron casting must be reasonably 
thick to permit molding and afford sufficient 
•trength 3 he presuod stncl part can bo 


withont dumage Being thinner, the steel 
part ia also lighter, on important uousldvr- 
ntion wllh pres, at high freight rates, whin 
the mauufinttired articles hove to be shipped 
long distances The only serious fsetor In 
this process is the cost of tlio dies. Borne- 


\lnvhinrrg, 20 11, p 800 
Melting Malleable Iron with OH—The 

I xtrrmo simplicity of converting a coal tired 


capacity of nine toes per bear, nay few 

bucket apparatus operating os a monorail 
| trolley system, two balaaoed elevators being 
need to hoist the chips to the efettgiag floor 
level Each ship or charging bucket Is sus¬ 
pended from an automatic scale which con¬ 
stantly indicates the load being eatried Aa 
the buckets are filled in the yard it ia only 
necessary for the workman to load in enough 
charge to bring the scale pointer to a pre¬ 
determined figure. It la just as easy, there¬ 
fore, to loud on the correct weight as some 
other amount, as workmen are wont to do, 
continually The best way to do the job Is 
also the easiest way, assuming uniform chart 
tng A second feature la the correct diatri 
button of the charges ill the cupola by res 
eon uf their being dumped alternately into 
hoppers on opposite sides of the stack.— 
The Foundrg, 61 1 % pp. 476-8. 

Tha Oxy-Acetylene Method of Catting 
Metals is finding an increasing number 
of applications in the production of maobln 
cry and machine tools Probably the great 
est savings In the machinery field aeeom 
plUhcd with this process ere made through 
the elimination of apodal forgings and oust 
lugs and the substitution of parts cut from 
stock sixes of machinery steel, steelplate, 
bare, billets, angles, channels and other read 
Uy obtainable materials. The use of steel 
plate or steal Blabs rather than special cast 
mgs or forgings often makus possible the 
production of lighter, stronger machines. 
The cost is generally leas than when apodal 
castings must be made, and in all coses the 
employment of stock material, by eliminat 
lng the delay incident to the production of 
special parts, cuts to a minimum the time 
necessary for special production. Lately thu 
practice hsa been finding favor, where im 
portnnt forgings are being enf- 


The moat complete book of 
receipts published. In the re¬ 
vision no material matter has 
been eliminated but additions 
made to bring it up to date A 
careful compilation of about 
15,000 selected receipts and pro¬ 
cesses. As indispensable as a 
dictionary and more useful. 
Bound in fabrikoid. Size 61x8} 
inches. 1077 pages, 200 illus¬ 
trations, now in 83rd thousand 
Price $5 50 in New York, 
Chicago $5 76, Pacific Coast 
$5 98 Points proportionate. 



Have you the Scientific American '» "Radio for Every¬ 
body? ' Have you read “Confeetkmt of a Confidence 
Man ” and “Behind the Motion Picture Screen?" 


SCIENTIFIC AMERICAN 
PUBLISHING COMPANY 

MUNN & CO. 

233 Broadway, Now Yes*. N. Y. 


duralumin is tcm]s>red by iramersimi lu a 
salt bsth biutcd to 480 degree* Oentigrado 
or 600 degrees Oentigrado and quenching In 
boiling water The wilts employed are potas¬ 
sium nitnilo and sodium nitrate, iu equal 
part*. The object uf the quenching bath 
is to remove the heat from the metal at a 
rate best suited for the qualities desired 
and the bath has no virtues other than 
nmoving the brat Recent Investigation has 
demonstrated that air-cooling is slightly bet¬ 
ter for annealing. Tempering duralumin 
differs from temiicring etccl in that while 
steel hardens at once, duralumin becomes soft 
ut find, then hardens gradually and reaches 
maximum hardness in ubont 100 hours. IVo- 
rolumiu heated to 870 degrees Centigrade slid 
quenched remains soft and workable for ap¬ 
proximately 24 hour*. If heated to 610 degrees 
Centigrade and queached it also remains soft 
for the same length of time. But after heat 
troatmont at 610 degrees Centigrade (be 
herducas and ductility Increase. The best 
properties ere obtained at 610 de g ree s Centi¬ 
grade. But it must not exceed 620 degrees 
Centigrade, else the metal will “bora.’' 
Quenching baa usually been done in cold 
water If exposed to salt spray duralumin 
quickly coate with oxldea which, however, 
are a protecting coating —Mechanics! World, 
71 1802-8, pp. 877-8, 806-8. 

Improved Methods of Melting Iron 
adopted by a British rail-chair foundry have 
increased the output 12 per cent and reduced 
labor east* $1800 a rear The asw fnrtsOa- 
tlon consists of two cupolas 66 indue In dt- 
1 >metes htaldt of lining, with a molting 


por com in u» mouuios of elasticity, an 
addition of 4 per cent to 6 per cent of sine or 
aluminum, and of A per cent to 10 per cent 
of cupper is required. Them very light alloys 
have a maximum tensile strength of 18 tons 
per square inch Magnesium is vary oor- 
nsrible end its alloys are still more so. It 
1* inflammable and la not recommended for 
nee in internal combustion motor parts sub¬ 
ject to high temperature. The resistance of 
these alloys to alt*rusting stresses of pres¬ 
sure and tension is not oompariMe with that 
of steel and their modulus of elasticity ia 
poor Magnesium alloys may be east In air, 
although casting in vneonra is bettor when¬ 
ever practicable.— Bngioeerieg, 116.8000, p. 

Influence of the Baa* Motal on th* 

pod tod on strips of eoppor having definite 
structures. Th* results, ss shown by phono¬ 
graph*. show dearly that under certain won 
ditioa* th* m t e r uo truutu re of o lo e tre lyttgoop- 

per la a direct of dw 

of th* bare copper That the eteetrolytie 
deposit* hero not simply the external form 
but also tbs internal structure of die copper 
on which they nre deposited may ho soon 
from photographs of th* etehlag figures of 
th* crystals of the electrod e poolt These have 
the some orientation a* thorn in. the eafet 

that under oertafn conditions «h* strosters 
of a dootrodopodt of on* motal mi he 
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A SIX MONTHS’ _ — 
SUBSCRIPTION 

FOR ONLY mUL 


An Army of Boys 

mors Man 400,000 strong 






ARMY 
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dtpodtad. Most of the me tali have similar 
■pace lattice*, and In allojra such a* braaa 
produced by fusion, within certain range* 
atom* of ainc can replace thoae of copper 
without changing the atomic a pacing. Cry*- 
tal growth ia especially probable between 
nickel and copper, or diver and gold, both 
pair* of which have almoat identical atomic 
•pacings .—Urau World, 18-fl, pp 180-2. 

A Newly Developed Cell for the Rapid 
Deposition of M9 Silver from anode* con¬ 
taining high percentage* of buae liaa been 
developed by A. U W Cleave, Deputy 
Uaater of the Royal Mint at Ottawa. The 
new cell* are circular, 30 inche* in diameter 
and the cathode* rotate at a peripheral speed 
of 40 feet per minute The ctimut deurity 
rune from 78 to 100 amperra per square 
foot. The electrolyte ia contained in the an 
nular apace between the onter and inner 
walla of the cell*. The cathode carrier re¬ 
volve* on a light ball bearing Owing to the 
specially designed cathode, and apcclul group 
inf of the anode* the cnrrenl become* a pul¬ 
eating one The cathode* ore automatically 
(tripped by mean* of a acraper, thus keep 
ing the red*tanoe of the cell conduit The 
depodted diver la denae and crystalline and 
ia invariably a* high a* 090 fine and at 
i time* re ache* 000 0 One great advantage 
ia tha great reduction in the amount of 
' predoua metal* locked up in the procea* and 
the reduction in the time they arc locked 
up. effecting a am ing in intcreit charge* 
The amount of fine diver produced per ceil 
per hour ha* been more than doubled. 

A Rapid Ted of the Durability of Glass 
la fumidied by the reagent narootiue hydro¬ 
chloride A dilute notation of the reagwnt 1* 
made, con dating of one part by weight, in 
1000 part* of di*tilled water It muat be made 
up lu a very reaiauut gi***- The rociptadu 
la placed in a waUr bath, heutod to boiling 
water temperulurc and kept tliua aome time 
The vessels to be tea ted are washed with dia 
tilled water, acetic acid and alcoliul sow* 
aively, are dried and brought to 100 degrees 
Centigrade in a water bath The reagent ia 
poured into the vowel about to be tested, 
tho heating is continued and the rotation Is 
abaerred at lnlirvala of 10, 20, 30, 45 und 
00 minutes. If a cloudy deposit uppeura 
1 within ten minutes tho gioaa should be re¬ 
jected a* poor ala*.. If It appenrs at 10 or 
20 minutes but docs not lncrcosu during an 
. hour, the gioaa la batter but still not good 
inougk to be used for medicines in which 
' alkaloids ure used —The Ola,, Indutlry. 4 U, 
pp. 108-9 

A Small Percantaie of Copper Added 
_ to Steel prevents the rapid deterioration 
that otherwise takes place under the lnflu- 

- Mice of the weather end of the adds from 

factory smoke Recent obaervetiona have 
proved thut ateel freight car* built in recent 
year* have been deteriorating very rapidly, 
due to co mart on lint anmo boxcar* with 

Iron bodies built in 1802 by the Baltimore 
and Ohio are still in existence and Iho 
original iron sheet* of the bodies are well 
preserved, notwithstanding they did not re¬ 
ceive the usual protection of frequent paint 
ing A piece of this plate was analysed j 
and found to contain a very low carbon 
content, 02 per cent of aulfur, 034 per cent 
of phoopborous and M per cent of copper 
Low carbon stool now commonly used for 
car work ia about as follows Carbon, 18 
par cent, aulfur, 045 per cent, phoapborou*, 
015 per cent to 085 per cent, manganese, 
50 per cent, copper, none As teat*, a piece 

- of copper «trel and a place of ordinary steel 
Plata were immersed In a saturated solution 
of anifate of iron scraped from the skies <of 
a weathered car of Mtnminons oonL The 
mult showod that the copperlre* steel was 
dissolved at about 25 time* the rate of the 
copper steel Copper ateel 1* therefore now 
being used in the repair of steel care, many 
of which muat be rebuilt after only 10 or 
12 years of servioe .—UMtoay Aye, 7428, 
pp. 1427-80. 

The Quantity of Petroleum Produced 
• poreonUffe of 


THIS IS THE AGE 
OF POWER! 

The More You Know About The 
Economical Production of Power, 

The More Successful You Will Be 

r PHE maintenance of civilization on 
-*■ its present plane, depends on power 
artificially produced. There is no more 
vital problem engaging the minds of 
engineers and scientists, than the pro¬ 
duction of more power with less waste. 

The marvel lous results accomplished 
in this field will be displayed at the 
Power Show. An impressive array of 
apparatus (much of it in actual opera¬ 
tion) will show the latest methods of 
generation, distribution, control' and 
utilization of power. 


(S£ x~ 


fas* 


Y~ 

i TUrn Out/ 



Come and get the funda¬ 
mental facto about “what 
make* the wheel* a of in¬ 
dustry flo ’round ” The 
} educational value of thn 
Show and the benefit* to 
Be derived from it are im- 
measurable 

Dec 3 *- 8 *m 3 

Oamd Central rebec 
New York. 





































Mfcm Dug*. 4«» 

and we will lend you free thia 52 page 
catalogue of radio aeta and parti. It alao 
contain* explanation of radio term*, 
map and list of broadcaating station* j 
and much radio Information, Including / 
am explanation of aucccaaful hook-up* /, 


You win be a maxed at the low rnSSaSRS 
Ward’* quote “A complete tube naSSiS, „ ***/ 

having a range of 500 mile* and more- ^—*"* It 
Including tubes, head aet, batteriea, and 
antenna equipment, a* law at $23 50 " 

Thu catalogue contain* everything for the expert and amateur Complete 
aeta and every improved part for building eats, all the "vn t up-to-date de¬ 
vice*—at the loweatpoaalble price*. 

U H dqnwtw (or lU41o 

Montgomery Ward 5a Co. ia headquarters for Radio, —»*"* everything dir e c t 
by mail without the usual “Radio-profits.” Why pay higher price? Ward 
quality is the beat and the price* wifi often save you one-third. Everything 
■old under our Fifty Year Old Guarantee,—Your Money Back if You Are 
Not Satia fled. W rite toda y for your copy o f thia c omplete 5 2 -page Radio Book. 

Moiitgcmieiy^rdi&Ci 


handling tel 
tween 'Mtulirta Island, i 
of California, and the i 
system, has been replaced hy a submarine 
cable. The license of the radio “talk 
bridge” expired on Augnat 1, and the De¬ 
partment of Coromerce had requested that 
Its operation be discontinued, making its 
wave-lengths available for broadcasting. The 
eapndty of the ether for radio mesa age* is 
distinctly limited and when such services aa 
broadcaating ablp-to-sbore telegraphy and 
blcpliony, radio compasses, etc, which can 
be handled only by radio, have been ac¬ 
commodated, the available wave-lengths of 
the ether are about exhausted. Consequently, 
the change from radio to cable in a case like 
Catalina Island, where the cable la not only 
. feasible but more economical than radio, IS 
for the good of the service 

Reducing Guesswork In Tuning.—The 
chief of the radio section of the Bureau of 
Standards has published in the July issue of, 
Itadio Hrvitdcant an article entitled “Kedno- 
Ing the Guesswork In Tuning," whkh gives 
s general statement of the methods em¬ 
ployed In estubliahlug frequency standards 
and oinking them avutlable to the public. 
The Second National Radio Oonfrronee rec¬ 
ommended that radio broadcaating and other 
transmitting atationa operate accurately on 
the frequencies to wliloh they were assigned 
The attainment at the n e ces sa ry accuracy 
Is made possible by improvements Vhleh 
have betn carried out daring recent months 
at the Bureau of Standards in Us frequsney 
measurement*. Standards of frequency can 
now be furnished which permit the setting 
of transmitting stations on the correct num¬ 
ber of kilocycles. The fundamental frequently 
heals has been established by four indepen¬ 
dent methods of primary standardisation. 
The frequency standards an furnished 
through the transmission of standard fre¬ 
quency signals which have bean described 
in recent lames of tbe BsRetia In tba tast¬ 
ing of wave meters, and in the measurement 
hy the Burssn of frequency of various trans¬ 
mitting Stations, the frequencies of which 
nr* known to be kept constant 

France radio broadcasting kaa^Uken* vd2 
a bold Any private ps t aon can now ow¬ 
ned operate a radio reed ring sat although 
an annual foe of 10 franc* la charged hy 
tb* Franck postal authorities to *11 owner* 
nf radio receiving aate. Special Uuanaee an 
required for tbe operation of traaatnittlag 
seta. -Broadcasting (* carried out in the 
Faria ration by tb* BUM Tower, tha So. 
cut* Francois* Radio Bbetrique, and th* 
Superior School of tha Postal Tidteraph and 
Telephone Berries* of the Gorarhcarot, Tbe 
length of wave need by the UCel Tower 
la 3000 meter*, the principal Hem* hroafi* 
eaetad being weather reports, ataqk exchange 
news, and a radio coooart every mating, a*. 
cordin g te Jlaririog ^WsriA^Th* iati fth at 
wav* mead W ibe BeaMik Ftaueriri 53a* 
triqae it 1780 meten, Mg tete iMF braad- 
wetUf aa aftsraooa cmgent' «■* m ew- 


unUmtioua between 100 and 
300 meters, only one ooold b* carried on 
between 1000 and 1000 meters. It is vary 
simple to obtain the approximate relation 
between kilocycle* and meter*. For exam¬ 
ple, knowing the wave-length In meters, di¬ 
vide 800.000 by the number of kilocycle*, 
which will give tbe wave-length In meter*. 
A table which may be used for rapid and 
aoeurate conversion can be obtained from 
the radio laboratory of the Bureau of Stand¬ 
ards. 

Broadcaating Realistic Plans Music 
has long been a real problem for tbe radio 
engineer The difficulty 1* similar to that 
which has confronted the maker of phono¬ 
graph record*. The blows of the hammer* 
on a piano are distinguishable, bnt the sing¬ 
ing quality and tbe overtone* which ar* 
relatively weak have not bean properly re¬ 
produced through loud-speaker* and tele¬ 
phone* in tbs past. Engineer* connected 
with the wax studio at Sohenectady have 
devoted e good deal of time to tha solution 
of the problem, and they have now devel¬ 
oped a device which will make the piano 
solo a real feature of the broadcaating pro¬ 
gram. The device, ia hriaf, consist* of a 
magnetic system betwaaa the poles of whtah 
la pivoted a suitable ootl sys tem . m» mag¬ 
net la firmly fastened to the frame of tbe 
piano and tba ooll ia anchored to the sound 
hoard. By maans of this ptek-up device all 
ton** in th* piano are faithfully converted 
into oorraayoodin* electric c u rrants which 
control the radio transmitter. When beard 
on tha load-speaker tbe piaao is no longer a 
tinkling sound. The Brians* gate all the 
characteristic* of die parouaafcu type of 
instrument, such aa tha blow of tho hammer, 
tba singing ton# and th* overtones, Tbe 
piano pink-op is fra* from tha familiar Mm 
of tb* carbon microphone a* well as the 
objectionable bleating that fake* piaes when 
an artist play* too loudly for tb* mtorophem*. 
When tha carbon or condenser microphone 
hr triad to pick up a vocal aolo with piano 
aeeompaalariaut th* problem 1* to plao* tb* 
mierortono ia each a position that It pUte 
up bcSTvoio# and inatrumaut ia their prop* 
ratio. 31w position of tha arinrophona mast 
be ebangad for cash artist Th* radio Ha- 

fades out; ia Mher wood* tba oalaiat “para- 

kmmmm 
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Two yards to Gain/ 



Get the Returns with a Radiola 


Wild shouts from the crowd— 

“Hold that line! Hold that 
liner* Every play—every cheer 
from the rooting section. Clear 
and loud and real. With a 
Radiola. 

It must be a Radiola. Look for 
the mark. When the “bunch” 
comes round to get the scores 
—you know your set will work. 
When the club holds open 
meeting, and the club room’s 
filled—you can count upon it— 


always. When the big news is 
coming over—or an opera—a 
Broadway play—important 
stock reports—the set with the 
Radiola name and the RCA 
mark is always at the peak of 
performance. 

Whether it’s a one-tube Radiola, 
or the stately Radiola Grand, 
the name with the backing of 
the greatest research laborator¬ 
ies in the world stands for qual¬ 
ity in every point of make, 
finish and performance. 





A Ntw Antenna Cable recently devel- 
opod hu shown that by it* dm the audibility 
at algo ala can be in created by nearly 40 par 
cent The conductor la compoaed of tan 
at ran da of No. lft but copper wire braided 
doeely together on a «pedal oadtlna to (Ire 
It a ribbon Ilka appearance, one-half inch wide 
by one-eighth Inch thick. With an antenna' 
SO feet long of thla type, etrung in a baaa- 
ment at a level about one foot below the 
anrfaee of the earth, better raeulti ware ob¬ 
tained than with an antenna of the ttaual 
type of 100 feet length, etrung between two 
polea out of doora at au elevation of about 
40 feet 

Motor Ignition ami Aircraft Recaiving 
Seta,—Prom a recent iaeue of EUktra- 
focAnlrcka ZMtmhrift we learn something 
regarding the Interference caused by the 
usual Ignition system of nn aircraft engine 
with tha reception of radio signals aboard 
each aircraft Thla Interference la especially 
marked when several atagoa of amplification 
are employed, and la moat troublwome at 
abort wave-lengths. The Herman author 
state* that a complete metallic .Melding of 
the engine, including all high-voltage and 
low-voltage connections, gtrea In moat caaea 
a satisfactory solution, although such prac¬ 
tice compllcHtee the engines and makes them 
lea* accessible. A new system la mentioned, 
by mean, of whlrh the amount of emitted 
electromagnetic energy la completely com¬ 
pensated, resulting In what la claimed to be 
absolute relief In all cases. However, details 
of this new system are being kept secret for 
the present. 

The UV-199 Tab* In an extraordinary 
tube. It appears that the filament require* 
but 18 watt, or approximately l/27th of 
the energy used in the usual UV 201 tube. 
Yet the characteristics of the now tnhc arc 
slightly better The filament or thla tube 
runs at a temperntur* about 400 degree* 
cooler than the old type of tube. It is in 
tare*ting to note that 14 different chemical 
elements are utilised In this tube beside, 
trace* of several other*. The filament wire 
fa extremely small, being but one-fourth of 
the diameter of an ordinary hair, yet the 
fact la that this wire has the atrength of 
the beat steel piano wire. The filament la 
■oated one, but It hu the high ef- 
of electron production of the coated 
; and tha uniformity of i 
of tha tungsten 


Sharpen 

Your Tuning 

* 

No operator of s radio receiving aetnesd 
be told of the advantage of then precise 
tunlag it la not always doer, howev er , 
bow iMeasv bo obtained After a good 


Sharp tuning through low has design 

ssaTS? rs-sx? 

Low aero capacity giving wide warn 
length nag*—A CONTINUOUS VER¬ 
NIER formad by* gear and pinion corn- 
Motion Only ooo tatting reqotrad. 
Made In three rises, 250. 500 and 1000 


Price* $3.00 to S8 50 Bend lor Rdosa- 
tional Pamphlet "Quality Coodsneen" 
and new RADIO BULlSTIN 918 

General Radio Co. 


O/^A DAY 

l dfc'l/.s.'/imu 
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“I traveled 20,000 mile* in one 
evening!" 

Mr M I Dohartr of 0»k Park 111, writ** 
“Many nightt I hat Station KHJ (Lot Anc.lw), 

CFCN (Calcary, Canada), WBAF (Naw York) and 

otbara aa far away In ona tvanlnc of four hoora 
and twanty mlnutaa 1 haard SO atationa, acattarad all 
ovar tha continent Tbaaa atationa wara a total (tta- 
tanca of 20,373 mllaa from my horn*.' 

Many wondarful and unaurpaaaad dlatanca racorda 

bava baan mada during 12 yaara wida uaa of Tuaka- 


posts. Armstrong circuit, llcmssd under Patsnt No. 
1,113.149 Pries 373. without bulbs, batteries or 
Ask for spseiat circular No. 20B. 


jet the 


day's troubles 
sink With the sun 



r I ’HEN turn to your Tuska Radio, 
I and be whisked around the world 
as if by magic. A touch of the 
dials, and you are in Davenport, lis¬ 
tening to a singer with a voice like a 
nightingale. A slight movement brings 
you to Philadelphia to hear the rolling, 
majestic music of the greatest organ 
Regretfully, you turn away, to pick up 
the latest flashes of news from New 
York. In those few precious hours 
between work and sleep, you live m 
Radio Fairyland, where you are mas¬ 
ter of distance and ruler of a host of 
entertainers. 


Will you give your family or your¬ 
self the pleasures of Tuska Radio, 
which educates, soothes, amuses and 
tpif-i all of you traveling inexpen¬ 


sively? Here is the receiver that 
always works, that annihilates miles, 
that brings in music and voices sweetly, 
clearly and undistorted It is the ideal 
set for busy people who want the thrills 
of radio without the tinkering 

For a dozen years, Tuska-built radio 
receivers have been famous for ad¬ 
vanced design and painstaking New 
England workmanship The Tuska 
receiving set of to-day is not only up 
to date, it will still be good for service 
in five years or more Tuska Radio 
will give you hundreds of dollars of 
value in joy for every dollar it costs 
you. It will never disappoint you or 
your company. We will send you 
the address of nearest Tuska dealer 
on request 


THE C. D. TUSKA CO„ Hartford, Conn. 


TUSKA RADIO 
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20 of the worlds finest Turkish cigarettes 
for 30 ^—a triumph in volume pmdudion 


c fythemUmidd 

jw/vurLuxurfour 

-that easy chair hour 
when every man feels 
entitled tolifefc heft 

Pail Mall Speculs 
9Qwm*-pl*men ’ 



Wherever men smoke, Pall Mall 
is known as the aristocrat among 
cigarettes Its exquisite blend of 
the choicest Turkish tobaccos has 
never been successfully rivaled 

Now Pall Mall comes to you in 
a new size package—priced so 
moderately that even the thrift¬ 
iest may smoke it consistently—a 
super-value Pall Mall -made 
possible by greater output and 
new efficiency in manufacture 

“A shilling in London—a quar¬ 


ter here ’ The world has gladly 
paid that for ten Pall Mall “Regu¬ 
lars ” But a nickel more buys 20 
of the new Pall Mall Specials- 
slightly smaller in girth, and with 
plain ends, but with the inimi¬ 
table Pall Mall quality left intact. 
Try them tonight m your easy 
chair hour that hour after the 
day s work when men demand 
the most from a cigarette Give 
Pall Mall the“Luxury Hour” test. 
Soon you 11 smoke them exclu¬ 
sively New size m plain ends only. 


20 for 30$ 

WIST 01 THE ROCKIES 20fir ^ 




















tempehatubeinstruments 

INDICAT1N9- HtCORDIH® - CONTWOUUHS 

and 

High Speed Production 

Where every pound of »team 
and every minute count Tycos 
Temperature Instrument! get 
the exact results you want 

No matter what the process a 
Tycos can be found that will in¬ 
dicate, record or control the 
temperature. 
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KutRBANKS'MoRSE 



motors 


Reduce power 
bills, pradically 
prevent shut¬ 
downs due to 
bearing trouble, 
cut production 
costs. Operate 
equally well at 
any angle onfloor, 
wall or ceiling 
without change 
or adjustment 
EA1RBANKS,M0RSE & GQ 



Travel aad Exploration Notes I 

The Etack-BUl Platypus With Ufc— 
Thst nriaa and temperamental bird hub 
mal tb* dock bill platypus so rare to Sod > 
In captivity ha* bteo brought to the Naw 

Tork Zoological Park rccintly from Aua i 

trail* aad to now becoming aocnatomed to 

mr oovlroumeoL j 

ifanaaon'a Pragma —After staying 
- - >r on 1\ range! Inland in the Arctic 
Ocean the advance guard of Rtefanaeon * 
exploration and development expedition to 
the Far North la to be brought back to 

*■-on the power echooner Nokatak 

purtr which landed on the inland last 

-wr u am I to have hi lated the British 

flag and claimed the territory for (rent 
Britain Previously the lan 1 Ima bccu re 
gardod a* Rnssisn tomtiry nfronting to 
ahip cnptalne familiar with the Arctic 
Retarn of “The Quest ‘ The Quest, * 
with the Shaeklitou Ri *Llt cxpehtlin hie 
left Cope Town and arriv 1 1 at Bimotutowi 

on Inly 7 Aftir a fiw dny* there alic 

aailed for home \la South Trinidad and Rl 
Janeiro It to pn>|»wd to apoid tat 
.a at Sonth Tnnilal thp nnlnhnbitatel 
vnhumc island in the SontU Atlantic T he 
hdand bn* bicn fn incntly vtolted notably 
by the Ih/trmrry In 1001 and the Vnl 
ball# In IBOfi At an earlier date It ob 
talnel fame by re neon <t several scarchm 
fir bnrloil treasure The Qncat u ex 
parted at Plytnonth enrlv in the fall 
Fxploratlon* of the American Mnaenm 
of Natural History —During the present 
vt nr a lunar number of expeditious hum 
belli sent >ut by the Ameri an Mueeom if 
Natural History than ever before lititora 
i Museum mnv follow the mivemints of 
expeditions hy referring to u map of 
rorlil hanging in one of the corridors 
aith labels shoaing the location of tho ex 
ploring parliia A glnnre at this map shows 
tcuador Brarll British (,titans tho Ho 
mlnlean Republic the Reality Islands 
Queensland \natrnlm Nea f< nmllan 1 Ar 
tie N M as well as a llcly dilfi rent pouts 
In Pnmpe aid the T nlted Btstos inelulel 

-g the places when work is In progr si 

emit 01 la doflmtily planned for the 



Far Bearing Animals in Captivity — 
vportent progress hns been ntn lu In inv * 
.rations pertaining to tho rearing of a III 
fur bearing animal* In captivity Fur fnrms 
ora reported from taintv five States wlieni 
foxe* skunks raceoons mil ks opossums 
martens, muskrats squirrels au I beavers arc 
raised It la estimated that (500 ranchi rs 
are railing gilver foxes in the I tilted Btntes 
that thir have betaeen 12 000 and IB000 
captivity and that the value of the 
mt IS about $« 000000 rito dtoeov 
. of the fact that martens breed the last 
of July and in Angnst baa solve I tha pmh 
lem which but heretofore prevented tho sue 
easeful roaring of theaa animals in eiptivity 
and has opened up an important Held to the 


make me of the air aceorllr.. 
Major C R. Carr a Bring officer attached 
to the Shacklefon Fxpedition who has just 
returned to Ion don In advance of his com 
rsdo* on the quest Very few people rcnllxe 
bow mild tbs Arctic and Antarctic summers 
really arc or the wonderful Improvement in 
aircraft he aara In the Ps! Ito re her 
Tha Qermnn airship of to lay to capable of 
'“la trip to the North Pole nn 1 bark I 

_ London a distance of more than 4000 

miles within a week Fuel for the whole 
Journey mold be enrriod and no landings 
mode This proves that before long wo will 
have Ptltr exploration witbnnt rears of 
work and hardship lbirlng the seven wicks 
tbey wen In the lee the lowest temperature 

-ded was five degrees Fahrenheit and 

ivcrags was approximately 20 degrees 
The wind averaged from eight to ten mile* 
tn hour and tho air and iky were won ter 
fully (dear ao dear that mirages weie fre¬ 
quent The records ha kept showed that 
they had more then 300 perfect flying honra. 
la condlHons such as than the airplane 
could have been need without difficulty At 
A9 degree# 18 minntee eonth they were 
blocked from going farther by loe It we* 
her. plane* could have done valuable work 


(Beating Hud they were approaching the 
Anti rede Continent It was tha cgdnfcm I 



MM pafa M to otl 


Long belt drive* are often unnecessary and extravagant. 
Meeseco Short Center Belt Drive* do better work and 
permit of important economies in space, elimination of 
power waste through slippage, length and width of belt, 
and wear and tear on bearing*. 

Install Meeteco Drive* wherever twopulleys can be 
placed conveniently on close centers. This policy will 
give you much greater freedom in placing your various 


Meeseco Drives may be installed vertically or in any 
other position. We submit designs and estimates for 
any type of belt drive on short centers. 


jeffi ptt frieb ( tfompanlf 
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Trmvd and Exptaratioa Note* 

Dmrt flUki “Urn—" Boms^—M o¬ 
tor omnibuses an now running regularly 
betwm Bagdad and Aleppo, although tba 
motor road la officially un pr otec te d. The 
din tun between Bagdad and Aleppo, via 
Moral, in roughly 000 mi lea Tba trnaea aaat 

Moral and take five days, although ordinary 
can traveling op tba Bnpbrataa Valley take 
only three days. Tba principal desert sheiks 
hare undertaken not to molest the omnibuses 
in return (or a lump ram down. 

Robinson Crusoe a DntehaaaT—Idols 
are being smashed with great regularity 
these days Eleven yeare before Defoe 
landed Robinson Crusoe on the inhospitable 
allure, one Hendrik Smocks, a Dutch sur¬ 
geon, wrote n book of adventure which par 
allele the English Robinson Crusoe so closely 
that the claims of the prolific Bngileh writer 
may be emnned very carefully before we 
reject “Bjoukc Gabbee" the Dutch fore¬ 
runner This book hae just bean published 
In trenelation by Lucius D. Hubbard. 

The Nlahnl-Norrorod Fair Revived.— 
The Nlahnl Novgorod fair, perhaps the old- 


PATENTS 

Trade-maria 

Copyrights 

Designs 

W PW Praetkm Brnfar* 
thm Patent Offiom 

If fee haw 1. Is mit m wkhk yes eeslrapbn 

et'sju rt st 























































































































































































































































































































<•.Announcement 

fflMWUNN &. COMPANY wish to announce the 
I|||b opening of a branch office on August 
f§J§B 10th in the Van Nuys Building, Los 
Angeles, California. This office is in charge 
of Mr. James A. Koehl, an attorney of many 
years experience. 

To facilitate the preparation and prosecution 
of patent applications for our clients who 
reside m different sections of the country, we 
have offices located at New York City, Wash¬ 
ington, D. C., Chicago and San Francisco. 

The clients of Munn 6*. Company, as well 
as all inventors residing in the locality of Los 
Angeles, are invited to avail themselves of the 
services of this office. 


MUNN & COMPANY 

PATENT ATTORNEYS 


Wool worth Building . 
Sdamidc American Building 

teass-. ■ 

S10 Van Nuya Bufldtng - 


YORK 

1D,C 

























































































The Wheels of Progress 

Progress follows the street car Com do efficient street car service vitally con 
munity growth and development depend cems you For if the electric street railway 
upon it It is difficult for the individual to in your community is not getting treat 

advance in a community that is not male ment that is fair and right it will sooner or 

mg progress later hamper your town s progress and 

Individuals, industries and communi your prosperity 
ties all thrive where there is adequate and Westinghouse Engineers have developed 
reasonably profitable street car service- apparatus that makes the street railway car 

but not otherwise the most economical the most reliable and 

No matter where you live or what you the safest of all mass transport mediums 

















The success and permanency which 
has characterized the FEDERAL Motor 
Tuck Company in building transportation 
units is due to two main reasons. First* 
die very latest and most modem design 
known in the engineering field. Second* 
FED E R AL 5 unswerving constancy to 
theJbest materials. FEO ERAL 5 are the 
mosf%fcpertly engineered units that 
brains and money can produce. $ ® 

(^FEDERAL 

lMeans ^Another Satisfied ‘User’ 


THE FEDERAL MOTOR TRUCK COMPANY 

Detroit, Michigan. 


















Scientific merican 

C the Monthly Journal oPPractical Information _ > 

















Thla Federal “Safety Special" dx-cy Under with all Ked twenty-five—twenty-nine-petaanger body la oat of the moat 
up-to-date and aatiafactory p aiaa npa r vehlclea built 

A good track like FEDERAL redaces 
the cost of transportation —When 
yon boy a FE D ERAL you pay less per 
year and per ton for delivery op¬ 
eration-- FEDERAL modem design 
tracks give yon more miles per dollar 

0>lFEOeRAL. 

Means ^Another Satisfied ‘User . 


THE FEDERAL MOTOR TRUCK COMPANY 

Detroit, Michigan. 






SCIENTIFIC AMERICAN 


297 



Ball Bearings on Deck Motors 

Need No Attention Prior to Unloading at Port 


OUBMERGED for limited period* when 
O the green seas come aboard and tilted 
at vartoua angle* when the vessel roll*, the 
electric motor* for driving cargo hoi*t* 
and wine he* on thl* «hip mu*t be fully 
protected against water and leaking oil. 

So effectively are these unusual condi* 
tions met with Skayef self'aligning ball 
bearings operating in specially designed 
housings that no attention such as plain 
bearings require prior to unloading at a 
port is necessary. The special design of 

THE SKAYEF BALL 

9upaivi*sd by BKP INDU8THJ1 


bearing housing positively prevents water 
coming in contact with the bearings and 
also prevents oil from over flowing into 
the motor frame. 

Added to these advantages are the main¬ 
tained precision and high load carrying 
capacities for which BKP marked ball 
bearings are noted. It ia because of the 
superior service received from this type 
of bearing that it is so extensively used 
on industrial, marine and automotive 
machinery of all kinds. 

BEARING COMPANY 

V INC, 165 Broadway, New York City 



Tht Hithttt Ex*r**m 
•f tb* Btmrtmt Pr imd t U 
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Bright Streets are Busy Streets 



the bright s t r ee ts you find the auc 
^ cessful shops downtown and the fineat 
home* m the residence aectiona 

It a there you aee the pleasure s e eker s 
the attractive show windows the beat 
hotels and theatres 

Its there you can drive in safety and 
comfort on the best pavements or live 
without fear of the night prowlers that 
infest dark neighborhoods 

Well lighted streets br ng population and 
prosperity to a crty and safety and satis 
fact on to its citizens 


Modem electric street lighting earns far 
more than it costs It will make your com 
munity a bright spot on the map known as 
a good place m which to live and do 
business 

As a tax payer si a public spirited 
c it i ze n as a home owner as a business 
man you profit by better street lighting— 
and should encourage it 
How well and economically it can be 
done can be learned by addressing the 
nhumnatmg Engineering Bureau in care 
of any Westmghouse office 


W ESTTNOHOUS8 BLSCTR1C a StANUTACTURINO CO Ofa lalhUalO 


Westinghouse 
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Ofierajmn the Stage -^Eoothalljnm theBdd 

with a Radiola IV 


Radiola TV. 

A long distance receiver made 
with the perfection for which 
RCA is famous Mahogany fin¬ 
ished cabinet; with four tubes 
(one spare), head phones and 
plug; silk covered wires $2 75 
At the nearest radio or electrical 
dealer 



Send for the free booklet 

that describe* every Radiola 


Tune in—then shut the doors. 
Sit back and listen to the 
music that’s being sung a hun¬ 
dred miles away. Dance to 
fine orchestras playing in the 
big cities. Call in the crowd 
when the big game is on. 
It’s real! 

Enclosed in its fine cabinet— 
with all its workings hidden— 
with its batteries inside—and 
its loudspeaker built-in— 


ment. Simple, powerful, de¬ 
pendable. Not only by virtue 
of its radio construction, but 
by the perfection of its work¬ 
manship and finish. It gets 
distance—gets it simply and 
clearly, at the turn of a knob. 
And fits with dignity into the 
finest living room. 

Tune in—the air is crowded! 
Fun—music—education—big, 
exciting events. Listen in on 
them all with a Radiola IV. 


Radiola IV is a great achieve- 

Radio Corporation, of America 




S* 


SJmOtkm 

Ill >rn t »« .Nn. YoA lote.UMka,Ob|.a -•»—— 

Radiola 
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The Drama of Disputed Documents 

Some of the Tests by Which the Expert Reveals the Forgery for What It Is 


4 MAY, 1871, won begun. In the Court of 
Common l’Letts of Umtkm, the greatest 
modem trial of h cane Involving falsifying 
and forgery The action had been brought 
for the purpose of dispossessing the 
trustees of Sir Alfred Tlcbhome, minor. In 
of Die plulntlff, who proclaimed himself lo lie the 
long missing Roger Charles Doughty Tlehlsirne and 
rightful heir to the large estates of “his" father The 
trial of this civil uetlon and the resulting criminal pro- 
aeuitlon of the claimant required all of three years, 
consumed enormous sums and brought the principals 
world-wide notoriety It pat upon the must} court 
records of the day one of (he strange and ubtdlng 
romances of crime 

Having tieen crossed In love through an unrequited 
passion for his cousin, the young holr lo the baronetcy 
of TU lilsirar set out from England In 1853 for the antip¬ 
odes. Ills ship, the “Itella," touch***! at Rio and put 
down to sou from there, to return no more Tlchborne 
and all Ids mates of the voyage went down to the dark 
ports of the missing, and In due time the British courts 
In chancery determined Ills death and fined the sue- 
cession of the title and estates. 

Only the yonng nobleman s mother clung with plain¬ 
tive pertinacity to a belief, 
a hope, that he might have 
survive*! Sens and the fates 


for I he wrung maternal 
heart Lady Tlchborne eon 
tlnued lo search for her lost 
son, mainly by asking ac¬ 
quaintance* bound for Aus¬ 
tralia and New Zealand to 
seek for news of him In 
1865 a man named Cubit t 
established a “Missing 
Friend* Office” In Hj dney 
end announced tlds fact In 
the I/milon Times Oihltt 
soon beard from Ladj Thh- 
iHime and undertook lo find 
lier son In the first month* 
of 18(16 she begun to reel I v* 
letters from n man «ho set 
himself up us the missing 
Roger and recited some of 
Ids adventure* since leaving 
IiOndnn In 1853. He told of 
the ships risk, his pro* I den 
ttul res* tut, his cventuul ar¬ 
rival In Australia, his trials 
and Ills wnndirings. And tlvough 


By Edward H. Smith 

sensitive young lord with almost tmeanny fidelity Orton 
got not only the obvious peculiarities of the Tlchborne 
handwriting but managed by some strange adapttveoeas 
of moitultty to achieve what must be recognised as the 
nervous and psychological characteristics, a feat which 
handwriting technicians everywhere will ; 
nest to Impossible The false heir i 
missis'll Just suth words us 
amiss, because hit principal education had 
t rench, no doubt But what Arthur Orton, the cockney, 
could not do was to follow the phrasing characteristic 
of the man Into whose life and Identity he was trying 
to substitute himself Tlchborne habitually thought In 
French and translated Into English when writing letters, 
so that his epistles teemed with badly disguised French 
idioms. These were absent from the Orton letters and 
It was by this deficiency that the experts of that day 
fastened the fraud upon him 
The mnn who con reived and very nearly carried to 
triumph this great Impersonation, 

Impudent Imposture, was eventually sent to prison as 
u fraud and forger Even after his con action there 
wore many thousands, among them person* who had 
known the young Tlchhnmo well, who persisted In the 
belief that Orton was the time - ■ - 



verse as translations of Third Century Gaelic or the 
creation of a Fifteenth Century Monk, Indeed, the main 
trend of falsifying and forging run* afhr from the 
shining and perilous fields of art In consonance with 
the modem taste, It finds Its way among the marts and 
place* of business. As a result we have now more to 
do with false wills, bonds, legal conveyances and ac¬ 
count hooka. An mormons total of money Is got every 
year by such devices—tens of millions, past question. 
And were It not for the perfection to which the modem 
technician In authenticity has carried his work and his 
art, the loot of the forgers would assuredly be ten times 
sa great Here la where the modem contest begins 
between the expert In band and typewriting and the 
criminal who makes this field the scene of his artifices. 

The problem of hurtruroent falsification and detection 
rests fundamentally upon four materials—paper, Ink, 
removers and restorer*. Typewriters, enlarging cameras, 
delicate Instruments for measuring loops and pothooks, 
micrometers, straightedges, high powered microscopes, 
various chemicals used In analysis, reagents for testing 
the age of Inked writing end much knowledge of Inks, 
papers, writing machines, handwriting, characteristics, 
old manuscripts and the materials with which they 
were written are the secondary forces which figure In 
the matter 

Ink la the stuff of prime 
Interest. In former tiroes 
gallste of Iron, 


black slowly, after shorter 


air Gallste of Iron to stRl 
the basis of all commercial 
inks now used in the United 
States, but today more and 
more auxiliary substances 


Enlarged typewritten 


made many mis¬ 
takes and palimMe blunders, the bereaved mother de¬ 
clined lo see any fault In him and accepted him un¬ 
reservedly as her vnnlslieil son 
In response to her urging** the Tlchborne claimant 
went to I .on don In IttW and lagan preparing for an 
action against the trustees under the old banner* will, 
made when the son wus supposed to 1st dead He spent 
more than five years In these preparations, not be¬ 
ginning his suit until 1871 How he spent this time 
was developed at I ho two trials. 

The claimant was In renllty the son of « Wapplng 
butcher, l*y nume Arthur Orton Hi hail gone to Aus¬ 
tralia the year after young Tlehlsirne had set out on 
Ids fatal image In the antipodes Orton had suffered 
every manner of reierse and Impoverishment Finally, 
more In Jest limn enraesl he began to pass himself off 
as the Tl* lilsime heir loiter c«me the Idea or making 
a grille pnUn«lim and trying to win the estate and 
title Orton was a gross-looking fellow of common 
education The man he was trying to Impersonate was 
a British genllrinnn who laid been primarily educated 
In France and knew his Freni h better than his English 
These heavy ntwtnclcs seemed not to daunt Orton at 
all He determined to make htiuself act, talk and 
write like a gentleman By some means he got hold 
of samples of the real Tlchborne heir s handwriting and 
set himself the task of learning to Imitate It Ills 
letters to Lady Tlchborne reveal tho extent of hi* 
success and the depth of hi* failure 
After what must have been prodigious Inbor unre¬ 
lenting discipline and unremitting devotion this com¬ 
mon and practically unlettered fellow was able to re¬ 
produce the handwriting of a tenderly reared and over 


Not until a good many years later, 


Hon with the Iron base, for 
the purpoae of giving the 
writing an Immediate “good 
color” What happen* to the 
Iran of the Ink after some 
exposure to the sir la exactly 
what befall* a steel blade 
when air and moisture strike 
it — oxidation. Weathering 
deposits a red oxide of Iron 
on the steel It turn* the 
gallste of Iron into black 
oxide. Hence all Iron Inks 
turn blacker as they grow 
older, while the auxiliary 


w gradually fade. There is, however, a 11 


n poverty Induced him to write his full confession the procees of blackening. At the end of abont eight 
a I/in don publication, was the donbt entirely cleared, years the oxldatlcn to complete and no further change to 

■ ‘-“ ‘ " * n Inlro- observable." 

This matter of the slow oxidation of commercial Ink* 


the falsifier* of document* and the experts In questioned Is the Iwsls for a 
Instruments of every kind, surely o~ *“ ‘ ' ' "-* ' 


Falsification of various legal Instruments Is. of treated and the data at which It was written deter- 


raoat Interesting fonts pet* 
*■« ab- formed by the experts who use their science tor the 
i of society defeat? of criminals. An Ink-written document submitted 
to tl 


course, extremely old. Erasures have been found In 
the Nilotic papyri wblch apparently admit of 
terpretntlon ' ‘ 


limits. This bit of the 
expert’s technique has been found of almost Hmltlaas 
that of fraud. The even earlier cunet- usefulness In connection with tbs doctored books so 
rorm writing* on the clays of Babylon were an carefully often employed In bankruptcy eases. For Instance, 
protected by special day envelopes, which would have Recently a firm of clothing merchants tolled, owtng 
had to be broken before the writing on the inner tablet It* creditor* a very targe mm o* 
could have been changed, and an elaborately provided chased within a month or six a 
with seals and the signature* of witnesses os to make declaration. When the can* a 
It apparent that even the men who did the oldest writ- r e feree it was found that only 

lug ever discovered were cognisant of the forger and matoed. It covered a period of about six n_ 

Ms methods. Classic and early Christian manuscripts, vtous to the debaela. AH tho older raoord* bad, accord- 
particularly those of a religious character, have notor- lag to the claim rtf tho b—*“—■ 
lously been altered and defaced again and again. 

Today fraud and falsification extend to every human 
article of value or Interest Copied work* of art, old 

palimpsests made to order, false signatures on pictures, „ _ _ 

fraudulent Incunabula, forged autographs and spurious which brought tho affair* of foe a 


original manuscript* »re being offered *nd sold _. 

day Literary Impostures are common as air, though cere’s affairs cleared the 
the art has fallen upon evil ways since the day of of fraud sad abewud ft 
Mtcpherson and hi* Oaalan poem* and Chatterton with future The c r edi to r*, 
hi* heartbreaking Rowley istrcbmmto, “recovered from bettering that this hook 
the Redcllffe imminent cheat ” 

Now, alas, no one bothers to pahn off beautifully done 


batonre. In other wonto, the teelr verriqn of the d 
——— -—- -“ • Of my hffwanacs 


-was doctored. Urn very fact 

that the older renedi eenlfi net ha pro d ttas l was tea- 
*“—“ —*-* that this os* 
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account book bad been speedily and Actively prepared, 
fret before the breakup. Such practice* are, of course, 
very common. They are one of the principal beat* of 
the crime of fraudulent bankruptcy which, according 
to the National Association of Credit Mm, costs the 
honest wholesalers and manufacturers of the country 
about 400 million* & year In losses. 

There was added ream* for suspicion in this sole 
book of accounts. It was to be noted that all the entries 
In It were written In the same Ink and by the sumo 
hand. Moreover, there was so slight variation In the 
handwriting of the bookkeeper that the work had the 
appearance of having been written at one sitting, It 
being n well understood fact that no man or woman 
writes precisely alike at onv two times. Mood, the 
state of health, the weather, the position while writing, 
the psychological state of the writer—nil these vary 
constantly and affect the character of the writing 
slightly but obviously enough for the expert eye 

But suspicions are of no account In court Unless 
something mors tangible could be developed, this book 
would have to stand before the referee anil the claims 
of the bankrupts would likely be confirmed. The book 
was, accordingly, taken to that veteran examiner of 
questioned documents, Mr. David N Carvalho, who has 
been the chief American exponent of the art for fifty 
years and official expert of the district attorney a office 
for most of that long term of service. Mr Carvalho 
tested the Ink on the first page of the hook and the ink 
of the last Hs found that the oxidation had pro* 
greased almost equally In both samples. Also, he dis¬ 
covered from the degree of oxidation, that the writing' 
had all been done within a period of ten or fifteen days 
and not more than 20 to 80 days before the bankruptcy 
Ergo, the entries had all been written at about the same 
time, they had not been made on the dates Indicated 
and they were, therefore, fictitious. It was later dis¬ 
covered that the book had not been bought until several 
months after the data of the first entries. The fraud 


cation of other chemicals, suih hs the hydm-sulfuret of 
ammonium, to mention only one, Immediately brings 
the “removed" writing to sight—In deep yellow lines 
Instead of black The white Iron oxide has been con¬ 
verted Into a sulfate and Is as clearly legible rs ever 
This test has often heen made In court, In the presence 
of juries, with startling effect und usually sad results 
to tlie iierpetrntors of fraud 
It frequently hupiion* that men who plun frauds of 
this kind try to until Ipute the expert by cuuslng the 


the practice of “doctoring" accounts and falsifying « 


The matter of Ink remover* Is one I discussed some 
months ago In connection with check forgery and alter 
atlon It Is as well, however, to repeat the fundsmen 
tats of the question here. All Inks, being comparatively 
simple chemical compounds, may be broken down by 
chemical means. The exception Is made of aniline 
inks, which have no known chemical affinities. These 
Inks may, however, be Instantly removed with a little 
water or s lick of the tongue. There are acid proof 
Inks, and these have been largely advertised by the 
makers of check writing mechanisms. But It must be 
noted Immediately that "add proof" Is a term of ob¬ 
fuscation and deception Such Inks resist the common 
adds well enough, but they do not resist a combination 
of add and alkali, which Is what everyone uses as a 
remover Even tlie common Ink remover which can be 
bought In any drag or stationery store makes swift 
mock of such pretentious combinations. 

These commercial Ink 



e signatures of the Isle George P. Gordon, 
showing that he never wrote his name In the same 
tixe, that he used the pothook at the end only once 
and the scroll underneath when he thought of It 

original documents to be written In aniline Inks, which 
are then removed with the tongue or a wet sponge 
Naturally, these Inks and this form of removing leaves 
little or no truce and the writing cannot lie restored 
chemically But the expert has Htlll n method of cir¬ 
cumventing the crook. All paper of modem type la 
calendered, which means that It la Ironed nr finished 
between hot roller*. If a drop of water or fluid i hern leal 
touche* the paper thereafter, Ihe Ironed surface I* dls- 


Uttis bottles and ordinarily 
labeled No. 1 and No. 2, In¬ 
dicating the ordsr of their 
application No, 1 Is usually 
a slightly red liquid a 20 
par cent solution of acetic 
add No 2, the white or 
clear liquid la a 10 par cent 
solution of chlorinate of 
lime or soda. The chlorinate, 
contacting with the add 
gives off chlorine gas, a very 
effective bleach of almost 
anything. This gas Imme¬ 
diately changes the black 
oxide of Iren In the Ink into 
white oxide and the writing 



elapses, this blemish remain* The expert flnds erasures 
of this type by submitting the entire writing to the 
fumes of Iodine. Wherever h paper has been so erased 
the Iodine fumes cause it to turn blue and to begin to 
show the previously Invisible jicn wounds or cuts In 
tbs paper pulp, ftarh blue sjmts are then lightly dusted 
of technical ednea- with lamp black and the original writing may then be 
clearly seen. 

_ ___ _ It must not hs supposed llmt the criminal who falM- 

ths eye of tbs expert A staple end easy appH- flea handwriting confines himself to offenses against 


movers than this, but the same principle underlies them 
OIL Its fact worth remembering Is that nothing is act¬ 
ually removed by this process. The chemicals which 
give tbs Ink Its black color are simply whitened and 
mads Invisible. They remain In and an the paper There¬ 
fore, they can be restored. 

Tbs criminal, unless hs Is a 

♦ton, moony fans to- 


property Money, goods, wealth—these are, of course, 
the root of his motivation, but often enough tho criminal 
must use murder as a weapon to hla end. Most older 
readers will remember tlie celebrated Patrick murder 
trial and ettnnot have quite forgotten the great Jtart 
played In It by tlie problems of forgery und bandwriting. 

According to the case laid down by the prosecution, 
Albert T Patrick, an Inconspicuous New York lawyer, 
fume to be slightly acquainted with William Mursh Bice, 
n multi-million Hire cupllallst who had cuine from Texas, 
and conspired with Hires valet, Jones, to draw a falsa 
will, execute some checks In Putrlcks favor and writs 
Patrick a numher of letters, which could U produced 
to show that ltlco und Pufrlrk were intimate friends. 
Patrick knew enough to have the letters nnd the will 
written on n tyiiewrlter In Klees niiartiiienL by Jones, 
who also did his masters secretarial work He then 
huil Jones study Klee's hnndwrlting so that he might 
be nhlo to forge the old millionaire's signature to tho 
vurlous Instruments. 

Prolmbly there wus no original Intention to murder 
Itlcc, who was 81 }»nr* olil, very feeble and appeared 
likely to die ut anj moment Hut extraneous events 
forced the conspirators to desperate ucllon The old 
man was first weakened with doses of mercurial pills 
and finally killed with chloroform, which wus placed 
over his face In n towel cone while he slept 

Jones, however, made two mistakes. In writing out 
one of the lurge tlinks made inlyable to Pntrlek ho 
wrote the lawyer's name “Atari lastend of ‘Allsrt " 
This blunder was found by the hank teller who refused 
to sign tho ilink anil tried to numiiunlrutc with Klee. 
This slip caused the Interruption of the plun for cre¬ 
mating the bisly nnd thus destroying the evidence of 
munlcr 

The second mistake made by Jones is one common to 
forgers of Hlgniilliras on wills nml other Instrument*. 
Jones hnd e\IdentI) got one of Klees genuine signa¬ 
tures and begun tracing It or copying It—probably the 
former lie overlooked that fni t thut n man si Idoin 
writes hla signature In pn-c Isely the same way and very 
rnraly In the same rise llut all the signatures on the 
letters to Pntrlek, the Husks, the request for the cre¬ 
mation and tho will Itsi If wire of equal bigness and 
deadly similarity Tin forgery wns apjairent 

Patrick was convicted on the strength of these hnncl- 
wrltlng revelations anil llu testimony of lones, who lie- 
enme a slates witness. Patrick lay In the shadow of 
tho electric rliuir for four years and whs Unullv par¬ 
doned, largely because of the uncertainty of medltnl 
testimony 

Ty|»*w rltlng presents speciul problems to the con¬ 
cealer and tho exj* rt Almost overtone knows, In this 
time, that writing machines have their Individualities 
llko human lielngs. No two mm bines, oven though they 
be of the same make and model and operated h\ tho 
same person, using similar ribbons nml pa|sr, will turn 
out work tlml docs not show clear distinctions, one 
piece from the other Kvrn If some i»r Ha tv [*• keys 
are changed after a fraudulent document has been 
written on a machine this fact can lie devclo|ied and 
proved Or If all the keys nre rammed and new onc-s 
sulwlltilted throughout the e\|iert Is likely to find peeu 
Purities due to the roller or 
sonic mechanic ill hn[a*rfc-c- 
tion If he does this, he run 
also find out where the old 
kevs were removed and the 
new sulistltuted. Tlius tho 
onlv safety for the criminal 
Is to break up the machine 
completely nnd dispose of It 
In some sura and see rat way 
Ml these facts nre more or 
loss widely known nmong 
shnrpers of every strl|ie 
V, lint Is much less famil¬ 
iar to tlie public and the 
crook Is tho fact that type¬ 
writing 1ms Its nervous nnd 
pKirhnlnglcnl, nji well as Its 
physical peculiarities. The 
11 " - expert cun tell whether a 

Ignsture with the pot- pleco of typing has been done 
'neath by a person who nses the 

"touch system” or the v Isunl 
method, wbother tho writer uses two fingers or three 
or all, whetlier the writer Is calm or excited and so on 
Euch operator uses a machine a little different I v, spares 
Individually uses vurious keys for Mpcclul punswes, etc 

Mr C I) West, the veteran Investigator of the 
National Ansnrlatlon of Credit Men ran down one of the 
most celebrated of credit swindlers through peculuiitles 
In typing. This man was In the hnhit of opening 
women s wear and specialty shops In various towns and 
(Continued on page 360) 
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Earthquakes and Volcanoes 

The Mechanics of These Titanic Subterranean Forces and Their 
Destructive Careers 


Division of ! 


By Edgar W. Woolard 

riwnological InvcMigadens, U. & Westher Borono 


result In the fracturing of tho rook nnd the bodily dis¬ 
placement of block* of the earth’* ernst alone the break, 
or fault, M the geologist chIIi lb Tbe stresses brought 
In bear upon the crust of the eurth have been, and are 
■till beta*, relieved Ity conotont *1ow movement* up and 
down, by wnrptn*, folding, faulting nnd dislocation, of 
the rock* of the crust, and by continual readjustment* 
within the earth Hock »train, the structure and eon 
lent* of which prove them to have been originally horl 
xontal sheet* of sediment* deposited at the bottom of 
the ocean, are now found at all elevHtlons up to the 
top* of high mountain*, sharply folded, and traveraed 
by extensive fault*, often hundred* of mile* In length, 


dpal existing monntatn chain* were bom. They occur 


ft long si 


crush and generally following the Unea of elevation 
which bound the huge oceanic basin* region* of recent, 
or in aotne cases still continuing, mountain growth. The 
rock* are held by friction and pressure under tncreoatag 
■tresses until they yield. Slipping suddenly, they corn 
munieate an elastic shock or Jar to the crust of the 
earth, and vibrations spread out In all directions, with 
velocities of several miles per second The vibratory 
motion*, together with the sudden displacement* and 
buckling of the ground, may cause gi 
Alarming * 


of which thousand* of feet of slipping ha* bowel* of the earth, and If the quake occurs n 


taken place Orest belt* of weakness have been devel¬ 
oped In the mint along which the major deformations 
have taken place. 


T LCANOKS and earthquakes afford spec¬ 
tacular anil Impressive manifestations of 
the titanic subterranean forces which are 
ut work on tho fusliionlng of our 
globe the cataclysms and upheavals ue- 
lumylng their operations have occa¬ 
sioned the most terrible disasters which have befallen 
mankind Catastrophe after mtnstrophe of this nature 
has marked Ihe course of history, but never, perhaps, 
fine SO great as that which at noun on September 1 luld 
In ruins two of the prlndiiat cities of Jnptm nnd took a 
toll of about 200,000 lives And ns the Japanese people, 
like nil Jieoples bifore them similarly stricken, 
quickly to the work of reconstruction, we wonder At the 
exhibition Ht once of man » ft-cblem-ss anil bln greatness 
In the face of these appalling forces of nature. 

Mastery over the effects of these natural forces come* 
only through u thorough understanding of tlielr opera¬ 
tions I'nfortimuti h, our views concerning the ultimata 
cause* of vulcunlr and aolaiiilc phenomena are distinctly 
less confident than were those of previous generations. 
The “molten Interior" of Ihe earth nnd tlie dying “Inter¬ 
nal Ores —supisised heritages from that far-off ago 
when the earth whs bom from the primal nebula—as 
the source of luttmnl licnt uml of volcanic outbreaks 
have been bunlshed from textbooks of geology, and tlielr 
place has not boon tilled to complete satisfaction Again, 
the simple conn ption of a cooling and therefore alirlnk 
Ing Interior, overlain hy a cold outer shell which be- 
comes deeply wrinkled us (he earth continue* to con 
tract, has been found Inadequate fully to explain the 
origin of tho forces whhli build mountains und cause 
the mild earth to tremble 


underneath the ocean, It Is followed hy a series of great 
sea waves (popularly misnamed “tidal waves”) called 
ttunamU hy the Japanese, which travel across the 
oceans at the rate of 800 to 000 miles an hour A strong 
quake Is Invariably followed hy a great number—usu¬ 
ally hundreds—of weaker shocks. 

Earthquakes are not always due to a single fracture 


Tho Immediate character of earthquakes has long or close-set group of fractures, they s 


been established as a form of undulatory motion In the 
more or less elastic rocky crust of the earth, originated 
by some sudden Impulse or disturbance In the substance 
of the earth, much as a bowl of Jelly might be set In 
vibration hy a smart tap on the side of the vessel In 
many cases, as In Jbe California earthquake of 1900, the 
shock Is accompanied by visible fracture* and displace¬ 
ment* of the solid rock, the disturbance 
climax close by the fracture Tn other east 
faulting Is visible ut the surface, the whole of 


s have 


very complex origins. Oldham has concluded that the 
faulting to which the destructive shocks are doe 1* the 
secondary remit of an extensive readjustment of some 
kind no to 800 miles below the surface It Is possible 
that minor factor* may contribute to the determination 
of the exact moment at which a stress near the breaking 
point will be relieved by fracture, than Qmori has 
les la found on apparent connection betweefi, ft&tal! and 
actual earthquake frequency In northern JnpunJ sWd Several 
slip- Investigators have found similar o 


turn ping having taken place some miles below the surface, earthquakes and barometric pressure u quake tauy be 


However, we have here only the beginning of the story, 
for we need to know what causes the fracture that give* 
rise to the quake, and this problem has not yet been 
fully solved. 

Similarly the Investigation of valcanlsm has raised a 
wide range of problems, moat of which still await solu¬ 
tion Just why volcanoes erupt, we do not know The 


off by an additional weight of air and water c_ 
the land 

The permanent change* of position of the ground In 
violent quakes take place simultaneously In opposite 
direction* on either side of the fault, and decrease In 
magnitude with Increasing distance from the break until 
they cease to be measurable at a distance of at 


average density of lava differ* little from that of the mile*. The displacements, often amounting to 10 or 20 


surface rocks. Indicating that such material does n 


point within, melting would dubtless 
occur and a body of molten magma be formed, hut no 
satisfactory reason for Its ascension can be assigned 
The generation of steam appears to have much tp do 
with volcanic processes, and the fact that almost nil 
active volcanoes are situated In, or relatively near, the 
sea, or near lukes, has led some to believe In a neces¬ 
sary connection between volcanic activity and surface 


General Structure of the Earth 

Several lines of e\ Idence point 


thi 


fait that the earth Is solid through 
out, and about as rigid a* steel, on 
tho other hand, observations In mines 
and deep borings leave no doubt but 
that at comparatively moderate depths 
within the eurth tho temperature must 
exceed tho melting points of ull known 
substances. However, most substances, 
und probably all ordinary rocks, ex 
pund In passing from the solid to the 
liquid condition For this reason 
liquefaction Is opiiosed hy pressure, 
and u much higher temperature I* 

> to melt a rack subjected to 
mendous 
s within 

the earth keep the material In the 
solid state At tlic auine time, these “t™ M f* ™W 
very pressures soon exceed the crush 
Ing strength of any known substance 
At a depth of from IJ to IT miles the rocks must be 
reduced to a stHte where tliey flow under stress, like 
putty or Ur, Instead of frai taring or crumbling In 
short, the pressures and temperatures within the earth 
reduce the rock* to a state Uko neither the *oHd* nor 
the liquid* with which we are familiar 
Thl* part of tbe earth grades above Into tbe outer 
brittle shell, where an Increasing stress will In time 



y he horiaontal, vertical, or both This 


under stress, und quite In accord with dynamical 
principles. 

When shock* ore frequent and slight In a sclsmli 
region, the stress fa constantly being relieved, and there 
1* less danger of a heavy quake, where quiet has 
reigned tor some time, the shock which eventually 
comes la likely to he severe. 

Earthquakes due to disturbance* In connection with 
volcanic operations also occur, but, 
while often severe locally, seldom are 
noticeable more than a tow mile* 
from their origins. Tremors occa¬ 
sioned hy the collapse of underground 
caverns are likewise local and unim¬ 
portant The tectonic quakes, however, 
faulting of the recks 


water*. But It la now generally believed that tbe steam 
la generated from water or other material* which hare 
always been pr es e n t In the depths of the earth 


The seismic regions of the earth are those In which 
extensive layer* of rock of greet thicknea* have been 
Intensely folded, dislocated and elevated whan the prta- 


breaks already fumed, may com¬ 
pletely devastate hundred* of square 
mile* of territory, and send 
through the entire globe. 

which spread out through the globe 
from the form, or seat of Initial dis¬ 
turbance, may be recorded hy means 
of Instrument* known a* aHsmo- 
greiAu. (The measurement of the 
great lurches of the ground near the 
origin of a violent quake la beyond 
the capacity of any tostrunisnt) Hie 
general principle of all seismograph* 
consists In having a heavy mass of 
metal arranged In the torn of either a horiaontal or an 
Inverted pendulum, so that It* inertia prevents it from 
partaking readily of tbe motion of tbe earth when the 
latter la shaken. A pen or stylus la so connected as to 
trace a record, greatly magnified, of the relative move¬ 
ment between the pendulum and the earth on a sheet 
of paper carried along hy clockwork. 

Two principal sets of earth vibrations an gnantad 
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dnrlac an serthquaka, (to* Mt travels round the earth, annual number was 1008. 

In the cnut, while the other goes through the Interior However, from 1001 to 

of the earth, the latter set, again, la compounded of two 1808, only 108 icttructive 

medea of vibrations anperpoaed—one longitudinal (like quakee visited the country 

aound waves In air), the other trunaverae (tike light —one on an average of 

wavee in the ether) The three klnda start out from the every 2% years—end only 

focua simultaneously, of course, but thorn which travel a few of these rank as out- 

through the earth are registered first at a distant point, standing disasters. The 

not only because they have not so far to travel, but quake of 1703 Is reported 

also because they are propagated at a much greater to have cost 200,000 lives, 

speed. Furthermore, the longitudinal vibrations (pri* In the MlnoOwari dlHunter 

maty waves, or first preliminaries, as they are called) of 1881, 7000 perished, 

travel foster than the transverse (secondary waves, or Grievously as Japan has 
second preliminaries) Hence the three kinds of waves suffered from earthquakes 


arrive at a distant point each at • different Instant, and H nd their effects In the 

each traces wave* of a different riiape on the selsmo- past, the devastating shock 

graph record. „f September 1 probubly 

▲ destructive quake Is usua'ly registered by selsmo- surpasses all previous air¬ 
graphs all over the world, at a distant point, the sets- asters, although we have 

mograph often continues to record small vibrations for as >et onlj Incowpete re- 

two or three hours. The study of the records of numer- ports Hnd no sdentlfli oh- 

ous quakes has made It possible, by noting the Intervals nervations. The Osaka ob- 

between the arrival of the different types of waves, to servatory places the epl- 

draw curves showing the time taken by the various center in the Ixu Peninsula 

wavea to travel given distances, and to construct tables The shock was violently — 

from which the Mitance of the region lying above the destructive over an area Earthquake regions of the Western He 
focus (the epicenter) can be determined for oar point extending 100 wiles from shown in Mack 

at which ft seismogram has been obtained. At most, north to south and 130 

only a guess can he made as to the actual location of miles from east to west, and having a population of effects of this ' 

the quake, however, unless the distances from three about 7,000,000. to be tailed, m 

stations have been determined Then It Is a simple valley, and a 

problem to locate the quake exactly by drawing circles Other Great Earthquakes Charleston 8 

on a globe with these distances os radii und the stations Space will not permit of even an enumeration of all lait affected n i 
us centers, and noting whore the three circles Intersect, the great earthquakes of the past, but wo may mention quake nnd lire 

An earthquake Is felt In some part _ _ 

of the world on an average of 4000 
times yearly In the United States 
alone, a hundred or more occur each 
year Many tremors, occurring over 
small areas, are undoubtedly missed, 
and others, too faint to be sensible, 
are registered by the seismographs. 

Our globe la trembling somewhere 
practically aU the time. Milne esti¬ 
mates the total annual output from 
all sources to be 00,000 quakes. For¬ 
tunately, the great majority of these 
are feeble and harmless, or else occur 
under the sea or In thinly populated 
districts. According to Milne, only 
4181 destructive quakes occurred be¬ 
tween 7 A. D and 1800 

Japanese Earthquakes 

The most unstable region of the 
earth at the present time la that along 
the western margin of the Pacific. It 
woe In Japan, probably the most sets- ... 
mlc region of the globe, that selsmo!- Active sad recently active volcanoes of the world. The active volcanoes are shown as 
ogy as a science was bora, about 40 dots, while the recently extinct volcanoes are shown as crosses 


Neapolitan quake of 1887, 
the extensive study of 
which by Hubert Mallet 
was the first great scientific 
contribution to what Is 
now the science of seis¬ 
mology, tho Lisbon quake 
und sen wave of 17W, In 
which 40 000 perished, and 
the Avezsano shock of 1018, 
In Italy in which the ratio 
of deaths to populuthm 
wns the highest ever re¬ 
corded, 97 per cent of the 
I ample of Capelle having 
Ixcn killed ( Idle Is also 


quakes, the latest having 
been In November, 1022 
A scries of tremendous 
shocks rocked nearly the 

lie snoeg was violently , 77 . whole of the then settled 

■strurtlve over an area Earthquake regions of the Western Hemisphere, portti.n of the United 

extending 100 wiles from shown in Mark Slates for many months In 

north to south and 130 1811 13 The topographic 

miles from oust to west, and having ii population of effects of this New Madrid earthquake, as It has come 
MUt 7,000,000. to be tailed, are mill plainly risible In tht Mississippi 

_ . valley, and uflirslnsks are still continuing The 

Other Greet Earthquakes Charleston S O, quake of 1880 was relatively mild, 

Space will not permit of even an enumeration of all lait affected a very largt nren the San Francisco earth- 

le great earthquakes of the past, but wo may mention quake nnd fire of 1000 la notuhle for the great property 

damage, but the deaths were very 
few 

The entire Pall line of the Atlantic 
seaboard Is u potential seat of earth- 

Predlctlon of Earthquakes 

Possibly we shall some day Is* able 
to keep a record of tilt elastli vibra¬ 
tions of the earth s trust along danger 



ogy as a science was bom, about 40 «*°“i whUe tlle ** 

years ago, through the pioneer work 

of the British srlmtlsts J Milne, J A. Rwlng and T a few uf the 
Gray. The earthquakes of the Japanese Empire have are reported 
been etudled more carefully than thoee of any other Thus, In Indli 
country und uguln in f 

The Japaneae Islands are arranged In the form of a of modern ll 


Rwlng and T a few uf Ihe more notable Tremendous losses of life by these in 
Empire have are reported In connection with some earl} qunkes, Similar gei 

of any other Thus, In India, 17,17, 800,000 are said to lm\e perished, On the I 
und uguln in 803 In Indlu, 180 000 The greatest disaster Immedhitel 
Ihe form of a of modern rimes, next to Hie present one, was rite curreuce o 


1, with its convexity facing the Pedflc Ocean, and, Mesdna-Heggto quake of 1008, with a loss of 100,000 Similar gt 


Geodetic surveys In t'ullfornln have 
Indli tiled nn npparent creep of the 
i rust relative to the Sierra Nevndns, 
In certain regions of about three feet 
In ten years. Prof A. C Lawson of 
tho University of California, cnnsld 
ers this slow displacement to lie a 
strain creep which accnmnlatos until 
relief Is effis ted by u sudden slip or a 
! volcanoes are shown as rupture, nnd Ih> Isdleves that It may 
n as crosses some day Is* jswslhle to predict about 

when (he strains llmt are Indicated 
H of Ilfs by these movements will be released nnd cause a qnuke, 
qunkes, Klmllur general Indh nitons nun sometimes be obtained 
erlshcd, On the basis of tho number of qunkes In the years 
disaster Immediately preceding, Otnorl In 1022 forecast Ihe oc- 
wus riie cur fence of severe shocks In Jh|»ii\ within six years. 


vex side slopes more steeply 
than the other The Japan 
Sea to the west la shallow, 
but on the Pacific side, be¬ 
tween the Japan coast and 
the Kuril# Islands, the 
ground plunges down Into 
the great Tuscarora Deep 
to a depth of nearly 27,000 
feet within 110 to 240 miles 
of the coast 1 The earth¬ 
quakes of Japan follow a 
law which is general In 
such cases: they are most 
numerous and violent on 
this steep hlope. During tbe 
21 years 1886-1005, for 
every strong quake origi¬ 
nating on tbs concave side 
of the islands, there were 
10 an the Pacific side. 

Earth tremors are a mat* 
ter of daily routine for the 
Japaneae people, 12,700 hav¬ 
ing been reeordedtntheten 
years 1886-1804, while from 
1802 to 1207 the average 



1807, destructive over 130,- 
000 square miles und dis¬ 
tinctly felt over one and 
three-qunrtcr millions of 
square miles, and the Kan 
su quake In China, Decem¬ 
ber. 1020. The former was 
not* notably destructive of 
life and property, but In 
the letter the estimates of 
deaths run from 40,000 to 
180^000, although os it oc¬ 
curred In a remote region, 
from which news was 
weeks In emunatlng It at 
traded little attention In 
the Sonora quake of 1887, 
felt over Mexico, Arlwma, 
und New Mexico, an uplift 
of 20 feet occurred all 
along the base of a whole 
mountain range, but the 
regh« dlsturlsxl was only 
thinly Inhabited Tho greet 
Alaskan quake of 1890, In 
which vertical displace¬ 
ments of over 47 feet oc- 


the stress In its nefghlsirhiNKl, and when next tho stress 
finds relit f It Is likely to 1st at n more or less distant 
point along the belt This Is Illustrated by the series 
of sliutks along tho west coast of the American con 
tlnent from 1800 to 1012, as follows Alaska, Sept 4 
Hnd 11, 1800, and Oct 0, 1900 Mexico, Guatemala, und 
other imrts of Central America Jan 20, 1900 and 
4pril 19 nnd Sept 23, 1002, Panama, Colombia, and 
Ecuador, Jan 31, 1006 California, April 18. 1900. 
Valparaiso Chile Aug 17, 1000, Mexico, April 15, 1907 
nnd Nov 10 1012 

The most effective means of minimising the danger 
from earthquakes Is through exhaustive Investigation 
of the locution und mtlvlty of faults, und Ihe study of 
the effects of earth shocks on buildings and structures, 
together with the creation of nn enlightened public 
opinion by the wide dissemination of scientific Informa¬ 
tion The element of danger will not then las grossly 
exaggerated bv Ignorance and negligence 

Except where sen-waves and lire accompany the 
shocks, the lews of life Is largely due to thi shaking 
down of poorly constructed buildings. This can he pre¬ 
vented by a knowledge of pro|s»r materials and suitable 
types of construction Only In Japan, however, has 
such knowledge been extensively applied Tho native 
houses there are built to nlh.w for earth tremors, being 
(Continued on page 310) 
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pneariM to test tbs plates by menu of a standard 
•*eetrlc light ecantcted to one aide of the current supply 
and to a free lead, the latter being played on the line 
platen and producing apurka aa the lamp Waned op. 
This aattaOed na that the p la lee were really grounded, 
although aaemlngly George went about hla work quite 
unaware of our suspicions and purely aa a matter of 
routine. Aa a Ut of stage effect, however, it waa ex- 
oallent, to say tba leaat. Rven our technical mind, well 
earned In electrical practice, was momentarily im¬ 
pressed with the logic of the thing 

By now our committee waa mobilised. Fur tills test 
there were present an engineer, a bacteriologist of (ho 
Bureau of Laboratories, Department of Health, City of 
New York, end two members of the editorial staff of 
the Bmaimvtc Aiuaican 

For the first half hour Dr X and his assistant, a 
young lady whom we shall call Dr Y, engaged with us 
In an exceptionally Interesting conversation The Iden¬ 
tity of the bacteriologist was not disclosed at this time 
Dr X told us of his Intereating work hs well os some 
of hta extraordinary coses, tbo most startling of which 
waa hla recent treatment of a notorious character In 
New York medical circles known as ‘Typhoid Mary" 
11110 poor creature Is a carrier of typhoid and Ims given 
New York no end of trouble Dr X 
told ns how the health authorities, at , 
hla Invitation, bad sent tho said Ty | 
phold Mary" to him for a teat treat 
ment. Despite the serious nature of 
Typhoid Mary's* malady, not to for 
get several other serious oilmen ts 
which the electronic reactions diagno¬ 
sis disclosed, said Typhoid Mary" 
waa turned out In Jig time, “cleared" 
of her ailments. This, obviously, was 
for us un astounding announcement— 
but only so until our bacteriologist 
spoke op, disclosing Iter Identity and 
bringing forth the fact that she was 
quits familiar with this case. She as¬ 
sured Dr. X that If Typhoid Mary 1 
had been “cleared,” she had not re¬ 
mained so. Parenthetically, we may 

in band the official record of her case, 
which shows that the claims of Dr X 
were not founded on fact. 

Daring the discussion between Dr 
X and our bacteriologist, the latter 
brought out the point that a typhoid 
case runs In cycles, with a return f 


have turned out Typhoid Mary” at 
the low point In the typhoid cycle? 

We do not know 

But to go on with our main busi¬ 
ness after the preliminaries which 
reminded us in no little degree of a 
psychic seance—this chatting abont 
the marvelous things that are being 
done regularly aa contrasted with the 
simple business in hand—the test 
proper got under way George took 
off bis remaining upper garments and 
bared his husky chest and abdomen 
Dr X turned about in his chair, with 
hla back toward us, facing George — — 
who stood on two ground pistes. 

George put «n the headgear and arm electrode. We 
were asked to ground ourselves, by taking hold of elec¬ 
trodes connected to ground wires. And then the flrst 
pure germ culture In Its little vial carrying nothing 
more than a red-bordered label with a plain, hand¬ 
written numeral, was handed to the doctor One of 
our number who ut In one comer waa asked to hand 
over the horseshoe magnet, kept at a considerable dis¬ 
tance from the reagent. 

At this point we are compelled to mention a alight 

at least sight test away front the reagent in order not 
to Interfere with the delicate reactions. On the other 
hand. Dr X pointed out to us the latest discovery of 
Dr Abrams, which takes tbs form of a horseshoe mag¬ 
net suspended a few Inches over the head of the re¬ 
agent The p u rpose of this magnet le to allow for a 
closer dliforenttatlon betwee n “rates." Heretofore It 
hag been difficult to split between “rates" with a clean- 
cut and positive reaction. Why one horseshoe magnet 
should Interfere with tbs reactions at a distance of 


You have already learned from what has gone before 
that the electronic reactions practitioner goes from one 
“rate” to another “rate” in making his diagnosis. And 
In the event that the disease to be discovered is not 
included in his usual repertoire, he must needs continue 
bis hunt after the manner of a search for the proverbial 
needle In the haystack. So, In order to save time and 
effort, Dr X suggested (lint we give him a general Idea 
of what the cultures inducted. This was fair enough 
We did, cutting down the odds against the doctor 

The lights were dimmed—electronic reactions must lie 
carried out In a dimmed atmosphere, *. as to have n 
minimum of light energi interfering with the dellcnte 
processes Involved. Dr X began Ills search, percussing 
as lie went from one rate” to anolher lie announc'd 
Ids various ttndlngs from time to time Tin first tills 
turned out to be gonorrhea, according to the electronic 
reactions, bnt not according to our records. That was 
fair enough One specllU answer for each riddle is tin 
accepted procedure. 

Then followed tube No 2. for which the reactions dis¬ 
closed congenltul syphilis—true to Abrams form, tuber 
culosls, colon septecnendn, streptococcus, malnria, flu— 
well, that Is as far as we went with that tube Other 
“rates" would perhaps Imve given additional reactions. 



are held down at bis aide, with palms facing forward 
and outward. George proved to be In tho pink of elec¬ 
tronic condition, for he brought his ansi of dullness 
right back to normal, even with conditions set for a 
strong reaction. 

Then followed a talk abont the super-sensitivity of 
tlie electronic reactions. Dr X brought out the point 
thut Ihe electronic reactions an> far more delicate than 
uny thing now In the hands of the bacteriologist, Inc lud 
Ing the ultra microscope Pure germ cultures may mean 
Just thnt to the orllualux doctor and bacteriologist, but 
to the Abrams diagnostic Ion there Is evident Iv no such 
thing*as a pure germ culture It was pointed out to us 
thut the patient, from whom the germs were originally 
taken to be isolated and artificially propagated In tlie 
laboratory, wns by no means an angel, nnd therefore 
laid many of the ailments which uflllct ordinary nmr 
tals. And now these allmcnls—or at least their elec¬ 
tronic values—are curried right along with what Is 
supposed to l» an Isolated culture Further, these elec¬ 
tronic values grow In power with age—iprimps one 
ohm a year would be about right. Hitlmugh this phase 
has never lieen looked Into In tho Abrams Investigators, 
so we were told Ilcnco such a test as we endeavored to 
inRke was hardlv fair, so l)r X assured us. 

A third tube wits tested Acquired 
syphilis, congenital syphilis, tubcrcu 
losls (slightest trace), gonorrhea, 



but we bad umpic Needless to say we were keenly 
disappointed with sue It ttndlngs One spccitii answer 
should bo sufficient litre wns « veritable broadside, not 
necessarily aimed to hit something through mere chance, 
but certainly open to such suspicion 
At this point Dr X bugan to display some concern 
over the results of our test Frankly, he agreed with us 
that pure germ cultures should bo readily differentiated 
by meuns of his diagnosis, and tbst there should be but 
one answer for each tube The purity of the germ cul¬ 
tures was questioned, and their origin was clearly 
stated in refutation Some of tlie tuts s contained 24- 
hour broth cultures, which bad been transplanted from 
the pure stock of the Beseereh Laboratories of the 
Department of Health, while others had been prepared 
ley scraping the growth off slants of aolld medium and 
emulalfvlng In sterile broth About three cubic centi¬ 
meters of the culture was pipetted Into n serum tube, 
which wns then stoppered with a rubber stopper and 
sealed with paraffin Small labels with a narrow red 
border and bearing the number of the culture written 


due to traces of by-gone associations 
Dr X thought this Idea capital und 
wc ls-gan to test the pure germ cul¬ 
tures on the Isisls of nlmig Instead of 
the plain qualitative unulvsls as here¬ 
tofore Tlie results an* Indicated In 
Ihe accompany Ing tnblc which pre¬ 
sents a nudy means or comparing 
the c l« Ironic reactions diagnosis with 
the actual conienls of the pure germ 
culture vials A study of this table 
will Immediate)y disclose that here 
again the electronic reactions did not 
metl with siicrtKM. Instead of obtain 
ingom prepondi Hint olumige for chi h 
tutu, which would Indicate the pure 
genu eiilture content, Dr X obtained 
mum rous high readings so that the 
Idcntitv of each tills? fulled to be 


ooklng at It In full light, 
or the flrst time la* dia¬ 
ls I edge on the latad as 


presence of that bit of red on outli label was sufficient 
to llpsit the n actions completely And by way of bring 
Ing' out Ills statement la* told as that several days pre¬ 
vious he lmd been working one intire morning with 
George, and lmd Iks n obtaining very unsntlsfiirtorv re¬ 
sults. Hmillv toward the end of that morning s session 
be asked George If he lmd anything ubout Ids pockets. 
A search disclosed a bit of red cardboard—tlie seat 


those labels were I sing carried along In tlie diagnosis. 
If so, the writer of those labels must have been In a 
terrible stale nf health -anil mind, so we reflected at 
the time Again, the labels were of the gummed variety, 
and might lmvo been licked, continued Dr X Here our 
barb rtidoglst spoke np rntlier Indlgnnnllv and sold tlint 
one of the flrst things n bacteriologist is taught Is not to 


eight foot or lees, and another magnet should prove 
advantageous at threo inches distant, wa do not know 
Furthermore, taowtng how kwallfced Is the magnetic 
fores of a small horesAoe magnet, we are struck with 
the extrem e reinlll nines as well as tnronalstancy of 
the si s ctT mile reactions. 


by hand In bine Ink, were pasted on the appropriate tube 
for Identification purposes Dr X signified anxiety over 
tho reagent It appear* that George, robust «s he Is, 
becomes exhausted In nn electronle reactions sense. 
George was asked to “short" himself, which he did by 
pointing his hands toward Ills side Normally, his hands 


lie le luliels A rather unhealthy prncliis, It would he, 
with so manv choice hacterln about ' 

Well, this matter of lnliels had to lie taken rare of If 
our test was to proceed So n moodier of our committee 
went Into the doctor s office nnd wrote a set of plain 
(Continued on page 970) 
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Within the Atom 

At the Very Foundation of Matter with the Electrons and Protons 


■lfc HA\ K gradually learnt that elec- 
trhltj exist* In two forum, the nega 
tlie form, which la called an electron, 
and the jssdtlve fortn, which la now 
Ix-glnnlng to bo called a proton 
There la no other kind of electricity 
ho fur hh «h know The material 
unlverae Hernia lo l>e built of these 
two eletuenlH Until the electron and 
exceedingly small very ninch smaller 
if mutter Both probably have weight, 


By Sir Oliver Lodge 

proton Is like every other, and that all electrona are 
ullkr, too But me do not know even that for certain. 
Meunwhlle, It la natnrul and almpla to think ut them 
hh little spheres, always bearing in mind that there la 
no evidence for that assumption, and no evidence 
against It 

We know oo much about these units now that It U 
well to remember from time to time the points about 
which we are still ignorant We know approximately 
tlielr bulk and their mass, or what Is commonly called 
weight llut of their shape, structure and constitution 
we arc Ignorant We know 


have learnt that the atom* are themselves built tip of 
electrona and protons. And we have begun to learn 
what la the structure of an atom, that la to aay, how 
It la built up out of lta constituent elements—the oppo¬ 
site units of electric charge. We are now, however, 
entering on a region where some debate la permissible 
and some differences of enlightened opinion may exist 
But the hypothesis which holds the field, and the one 
on which Rutherford and Bohr and others are work¬ 
ing, la that the atom la built up on tlie general pattern of 

-.-- , That la to aay, that It consists of bodies 

tlie sun and planets, ou a very minute 


welglis us much as 1830 elec¬ 
trons. Hut It Is not uppre- 
«Inlily IHggcr, irnd some ™* 
think thut It muy be smaller 
than un electron The fact 
Is, we do not know very much 
about It, except that It is the 
unit of positive electricity, 
just us an electron Is the 
unit of negative electricity 


F ORTUNATE indeed u the Scien¬ 
tific American m bemg able to 
present lo its readers an interesting, 
popular article on the structure of the atom, 
written bp the eminent British scientist. Sir 
Oliver Lodge Bp common consent the au¬ 
thor of this exposition stands as the dean of 
all lasing phpsicuts Hu lifelong researches 
in an attempt to ascertain a knowledge of the 
ultimate nature of matter, energy and life, the 
three elements that are commonly believed to 
make up our Universe, have been crowned, 
mauilp, with success. We cannot "see" the 
atom, much less the electron, but the phpsicut 
has been able to devue instruments that never¬ 
theless enable us to appreciate them With our 
weak senses, of which these instruments be¬ 
come, as it were, powerful extensions. 


mm m 

Wfim 




about the same as one atom center, half of them presumably welded to 
of hydrogen, but that It la In eompnet und interleaved assemblage of electrons, 
bulk a million million times are also able to hold on tlie other half of the protons as 

smaller We know thut an part of the compact group. This central group repre¬ 

elect run Is comparnhle In slxe Bents the sun, and outside It, and at some distance from 
to a proton, bnt Is 1830 times it, we find a regular aeries of electrons revolving round 
lighter or less massive This It, either singly or In rings, like tlie planets. or possibly 

1830 Is an exis-rlmental hi some cases, though less likely, like the Ring of 

number nnd does not pretend Saturn 

to be quite accurate It may Furthermore, it has been found possible to count tbs 
turn out tu lie as small as outstanding or nnneutrallaed protons and electrons In 


> 1880. atoms of different kinds. 


can be resolved Into a clone- three elements that are commonly believed to But the best measurements 

packed assemblage of aim- make up our Universe, have been crowned. He between Hies 

pier Ingredients, which would mainly, with success. We cannot "see" the tretnea, anil 1830 

account for Its remarkable a < 0 m. muc h /„, the electron, but the phpsicut reasonable value, 

weight or massiveness, re- h<u 6ecf] Me Ja)ut mitrumenU fat ^er- l2, our P' wnt 11 

mains for future discovery . .. , them T 1 * 1 " may seem ui 

It may have .. complicated "'elcss enable us to appreciate them With our but j mentlon lt , 

structure for all we know '«**«- °> » hlch (h * u mUrummb be- bow preclsc our 

hut at present It seems to us come, as it Were, powerful extensions. about tlicse thlngi 

one nnd Indivisible Ho does . . . ally becoming 

(lie electron In tlw same sj 

I’urentlicllciillj. we may say Unit both are hypothetl suy that the diameter of an electron hus lieer 
cully supposed to Is- prolmlily built up In un unknown ns 37(4 times the hundred-million millionth 

way out of the ether of space, so that they need not meter And that the weight of an atom of 

Is- foreign bodies in the other, hut a siK-cItlcally organ- with whlrh we have above compared It, Is 

Iaed portion of II But all this is at present hypothetl- the weight of a milligram divided by one fi 


. ■ ■ —11 ally becoming 

In the same spirit I can 
hypothetl suy that the diameter of an electron hus lieen measured 


But the best measurements By “atoms of different kinds” I mean the chemical 
lie between these two ex- elements, Iron, lend, xlnc, carbon, oxygen, hydrogen, sub 

trefnes, and 1830 Is a very fur, gold and rndlum and all the eighty-three other 

reasonable vnlue, according elements of whlth the world Is composed. There seems 
to our present information no doubt about this counting, though lt Is a remarkable 

This may seem unimportant, achievement. It Is tlie result of work dime by several 

but I mention lt as showing living men, suih as llutherford and Bnrkla, and espe- 
how precise our knowledge dally by young Moseley, who was killed by a Turkish 
about these things Is gradu- bullet shot through Ills bruin at Ctalllpoll—a remarkable 
ally becoming testimony to the efficacy of wnr In settling human 

In the same spirit I can affairs. 

a electron hus lieen measured Tlie number of unneutrallsed protons at the center, 


purrmses to silt that both electron anil proton certulnly gen weighs a 
«xlsl and almost as n rtalnly that they constitute the minute vlslhl 
apparently Indivisible elements of which all matter la which Is nbo 
roiii|Mised delicate chen 

Tliev are, however, Isilh ilostly related to the ether A special fi 


With which we have above compared lt, Is 1 tKI times Many or few, there must be the same number of each, 

the weight of a milligram divided by one followed by otherwlae the atom would be electrically charged, and 

twenty-one 0‘s. That la to say, that an atom of hydro- would not be In lta norma condition. One electron too 

gen weighs a million million million times less than a many wonld yield a negatively chnrged atom, two elee- 

minute visible speck, such as a granule of lycopodium, Irons too many would lie doubly charged, and a few 


which Is about as stun 11 as can be weighed on a very 
delicate chemical balance. 

A special fact may here be mentioned, ns testifying tc 
tlie correctness of our knowfrffilw as far as lt goes. An 


« urging electrons electron bHS u certain exceedingly smnll mass or weight, would 


atoms might be even triply or quadruply charged. But 
such charging must be considered exceptional and not 
likely to be permanent, for these additional electrons 
would be hanging on In the teeth of some repulsion and 



and lindens together, und at the snine time keeping hut when It Is moving vrry fast—much faster than 
apart the units or tlie Hiime kind, nnd this force, thing we ordinarily know of 
whither of uttructlnn or repulsion must necessarily be —this mass or weight ought, R . 

exerted through and by means of th( Intervening ether on electrical principles, to In- II 

Fnrlhermore, we know that when either la In motion lt crease, hy an nmmmt which II f 'VEl\YUr 

Is surrounded by a magnetic Held, width magnetic field can be predli ted. Such nn In II /"*, the words 

consists of some modification In the ether, and extends crease was, In fact, pro- II “ nucleus ", 

a considerable distunes- round the moving mu leu* or dieted, nnd Its amount cal- II tome dificulty 

kernel. Tlicse fai Is uru commonly expressed by suylng ciliated at various high || clean-cut concep 

Unit a mating charge hus two fields of force, one, null siieeds short of the speed of 
Htlng from It In all dirts Ilona, Is called Its electric light Experiment subse- 

flold while the other, which surrounds Its line of qumtly became possible, 

motion In rings—cqienlng out more nnd more of them with the particles shot off 

und crowding them closer together as the motion In- by radioactive substnnees, 


disturbed—thacked, hastened or deflected—by and compared with the the¬ 


ory relating to the increase ^ t rtt t rom fa 
e electric units Is now known with expected, the calculated and while A-B-C to him 

about tlielr shape nothing Is known observed values were fotmil i /o _i >„ 

Ink of them ns spheres, hut tlure W to agree exactly Theee-iclen }orl Dt > ouavta »9 * 

reason can Is? given title predictions, and their - . . 

Tlie spherical shape confirmations, ought to be 
matter, such as suns better known nnd understood by tlie world at large 
K large enough body The Increase of mam with gpeed Is consistent with 
i unstable A great Relativity doctrines, hut It was fully known before 
or even of regular that Only, now we feel pretty confident that the same 
r an ilongated oval, thing applies to all matter, and that matter Is there- 


rge masses of matter, such as aims better know 
gissl reason A large enough body The lucre 
nihcrwln If Is unstable A great Relativity i 
rngnlur shape or even of regular flint Only, 
r a cylinder or an ilongated oval, thing npplli 


remain In that condition Its protruding pnr- fore electrically constituted 
Id be pulled down und merged In the rest by That the* 
grnvttntlve attraction Bnt no auch force acta effectively bodies such 
on a small body It la too Insignlflcunt In nniount to be stars Is a si 
cffei tlw Accordingly, the shape of a small body has to universe wti 
be ascertained by observation It may be like a marble, seems an n 
bat It might equally well be like a ring, nr a sixpence, or exceedingly 
a corkscrew Or again It might be shaped like a elusive It 


r smnll mass or weight, wonld soon be likely to escape 

-much faster than any- On the other hand, a deficiency of one or two elec¬ 
trons in an atom would 
.- ——■ SSS ] mean that lt was positively 

E i/r-n i/rtnrr- • , . . charged, and that, too, would 

VERYONE u famdur. al least With be an unstable and excep- 

the words electron , proton and tlonal condition For the 

“nucleus", but many have experienced electrical force exerted by 

some difficulty m getting an unconfused, such an atom wonld be very 

clean-cut conception of the beliefs at present Front nnd wonld soon be able 

held by the majority of scientuts concerning t o collec t stray eleetrMS and 

the various inter-relations of these components 
of the atom In the accompanying article the I?"* 

distinguished author demonstrates a facility ^ J nnt 

which, an the part of the higher sciettiut. u atom Is readily guided and 

rare— that of putting himself m the place of propelled and, as an easy 

the more or leu popular reader of science and traveler, Is called an “Ion.” 

making hu phraseology and style plain, simple It Is not to be supposed 

and free from the puzzling lechnkaEtm that, that the protons and elec- 

whtle A-B-C to himself, cannot with com- •T“ her * **?>“» **««■>- 

**«. mm* css-“Sr'S; 

- . * - -. . peripheral negative charges 

are all the profane and etoe- 
tlie world nt large trees that exist In the atom, the nucleus may contain 
wed Is consistent with many more, and In fact usually does contain about 

is fully known before double that number Those of which we here speak are 

nnfident that the same the most prominent, the most efficacious and. In fact, 
l that matter Is there- are those upon which the chemical properties of the 
element depend. The others, tight peeked In the nucleus, 
can build up gigantic contribute to the weight of the atom, but do not eon- 

nnets, the stm and the tribute to Its chemical nor to tu radiative properties. 


•lustve It has long been known and admitted that conspicuous phe nom e no n In an atom, whether it be re- 
hese great bodies are built up of atoms, and now w* garded from the physical or chemical ffide; they con- 
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tribute only to Its weight and Inertia and mechanical 
properties generally. 

Consequently, the inert part of the central mate la 
often Ignored, and Deemed to be of minor Importance 
until aooie meuna wee fbund for breaking It up. Atten¬ 
tion waa and la concentrated chiefly upon the outlying 
negative elective* and upon tlm corresponding number 
of protona which by their electrical attruction hold i 
together Into a aort of aolar ayeteut These are v 
have been counted, and these are what are chiefly 
port ant to oar p ro oent knowledge. But the other 
not escape detection, and It la eaay to count them. i 
in fact, quite eaay, for they are responsible for 
atomic weight and ore at once. 


one proton, end weighs one, then an atom with utomlc 
weight 10 must contain 10 protons, nut not all these 
are active, only S of them exhibit electrical force* and 
hold 8 electrons In orbital movement The other 8 con¬ 
stitute the rest of the nucleus and represent Its electri¬ 
cally neutral portion. 

Ho also with an element of atomic weight 
nay 81 Sixteen of tbeui are Inert and 18 of 
them are electrically active. The active number 
are what determine Its chemical and spectral 
behavior, and It Is known as the atomic tmm 
her of the element Roughly, it la usually 
about half the total number, eometimes exactly 
half, though In all cases rather smaller thun 
half when not exact 

Anyone can tell how many protons altogether 
there are In on atom Sluiply tin number ex¬ 
pressing Its atomic weight on the scale In 
which oxygen = 10. The Interesting thing Is 
bow many of these are chemically or olectrl 
colly active, and this Is given by what Is called 
the atomic number Of this number there can 
be no fraction, and it proceeds regularly 
through the different elements from 1 to 02. 

Nearly all these 92 elements are known—tliere 
nre only three or four gaps—and any day the 
fCw outstanding gape may be tilled by the 
active and enlightened Investigators of the 
present day 

If we now ask how muny electrically active 
protons, and how many electrically active elec- 
trims go to make an atom of eodlnm, the an 
awer Is forthcoming. The number Is U of ench 
If we ask the same question about chlorine, tin 
number Is 17 of each If we ask It about car¬ 
bon, the answer Is that six of each kind of 
electric charge constitute the effective part of 
the atom of carbon If, however, we proceed to 
some of the heavier elements and ask the ques¬ 
tion about lend, the answer is the suprising 
number of 82 of each kind. If wc Inquire Into 
the constitution of radium we And 88 of each 
kind, 88 nctlve protons along with 187 of the 
Inert or satisfied variety exist at the center, 
and 88 planetary electrons, either revolt Ing or 
else grouped In some pattern, are attendant 
round the central nucleus or sun The heaviest 
known element is uranium, and for that the 
number Is 92. No element with a greater num 
her than that Is at present known Possibly 
any greater number would be too unstable to 
exist for any length of time, so that It would 


about the lighter elements? Carbon, for Instance, has 
only six pairs, oxygen has eight, nitrogen seven, lithium 
has only three, Helium, tbut comparatively ran-, inert 
gas, found by Sir W llllnrtt Bauisay to be given off by cer¬ 
tain minerals and by the hot springs at Hath and other 
places (given off also during the disintegration of 
radium), an element first discovered spectroscopically 


electron into fractions. It Is easy to Imagine an el*- 
nieut heavier than uranium, or any number of them. 
Hence, In thut sense, (here may be more than ninety- 
two , but not by lntertsilutlon, only by extension of the 
heavy end. And although such elemtmts have been 
looked for—notably an Inert gus wltli the atomic num¬ 
ber 118, which might possibly have been expected-— 



of them are so tlghtlj h 
external field and accordingly Is chemically l: 
Inert that the atoms nre unnble physically to 
Itelhcr by cohesion. Therefore It exists os a I 
stilting of Isolated atoms. The smallest Jostle o 



lie pta-noiiienon called radloactlv- 
ure unable to control It goes on 
Hi all Nevertheless, It goes on 
lie atoms really do explode, as a 
dee, firing off a shot with great 
a speed of several thousand miles 


at bled togi flier by two electrons, all appar¬ 
ently Jammed together Into a compact mass, 
without any satellites or revolving charges. 
Tlie pntjistile reallv Is a projectile weighing 
four times as much as an atom of hydrogen. 
And, moreuvir, II Is nut In a permanently 
stable condition It scorns stable enough me 
ibiinbitlly but not elect rlrnlly It bn* four 
(Kislllvv ilairges urn! only two negatives. Oa»- 
Hnpu-nlly It Is eletlricnllv unbalanced It has 


f that kind, moving at that 
I, Is quite a serious thing and 
ork before It Is stopped If It 
svnl siibslance It emits a flash 


Hnt If an Utom Is like « solar system. wo 
might wi 11 ask, • \\ lint Is there to striker Will 
It not rather go through un atom? Certainly, 
thut Is wlmt Is to Is- expected, and that Is 
w hat happens. Atoms are exceedingly porous, 
Just hs isirous us u solar system, so thst a 
projectile going through them Is quite unlikely 
to hit anything Hnt every now and then It 
iiiiiv anil sooner or lutor It must, on the doc- 
trlm or < linnet* It nmy go through ten thou¬ 
sand h lotus without hitting anything. Hut If 
ten thousand projwtiles were loosed through 
thesolnrsystem ut such speed that gravitation 
hml no nppm Inble effei t, one of them at hmst 
might lilt llie sun, and then Something would 
liaiqwn 

Sir l-mest Rutherford has tried the expert 
nieut with nllrogen He tins got <«e of the 
radioactive materials, offsprings of radium, to 
Are its projectiles through nitrogen gas. Tltau 
sunds of them hit nothing nr encounter only 
one of the elei Irons, which they may he able 
to sweep up and carry awnv without much dis¬ 


tal extremely rare. Kven uranium Is not quite 
stable and If w* were to watch an atom of Blr 
uranium for a sufficient length of time—which 
would he a very tedious business, for we might 
have to wait a thousand years—we should see (that is, 
mentally "see," tor, of course, an atom Is hopelessly 
Invisible) e group of tour protona violently escaping, 
and wa should see electrons escaping too, two pecked 
up with the proton group nnd two thrown off sep¬ 
arately, allowing that of the tour protona two came from 
the Inert portion of the nucleus nnd two from the elec¬ 
trically active portion, so that the projectile retains a 
double, not a quadruple, electric charge. The number 
remaining of the active variety of each would thereby 
be reduced to 00, which would mean that It was no 
lunger uranium, but another element called uranium X. 
And this also would explode or Are off a particle In 
timet so that the number would then be reduced to 88, 
when the main or realdual substance would be radium 
Then It might go an with rather Increased activity, 
though still only very occasionally M far as each atom 
waa concerned, until the number got down to 82, with 
two well marked Intermediate stages, one of them called 
hjr Madame Curie polonium The element with 82 active 
pairs would be fairly or perhaps quite stable and would 
ho Indi s tin guishab le from lead. If the number ever got 
down to 80 It would be mtfreory And at 79 (though 
that la not In the true line of descent) It would be gold. 

Bo noth tor the heavier, unstable end. But what 


rer Lodge, Principal of the University of Birmingham and 
in research on the nature of the atom 

cation will separate such atoms from each other and, 
accordingly, It can Is- liquefied only at an exceedingly 
low temperature, very close to absolute sero For at 
tbut low temperature the Jostling practically ceases and 
the atom* nre so m arly quiescent that the bonds of 
their freble residual affinity are not brnkm. 

Tlie atom of helium Is very like one of those projec¬ 
tiles flung off by U radioactive stilwlunce and tailed tin 
alpha particle, hut wboreiiH un alum of helium Is elec¬ 
trically neutral un alpha pnrthh is by no means neu¬ 
tral It has a double positive i hurfie and It needs twoelei 
toons to satisfy It Kut these It soon picks up, and then 
It becomes (be completely satisfied and Inert atom of 
hellon. Tits 4+2 have become 4+4 
+ — + 

Is there any element that lias only one constituent 
pair, one proton as the central nucleus ami one revolv 
lng satellite, like an earth moon system 1 Yes, the 
answer Is definite and certain The lightest known 
element Is hydrogen nnd hydrogen has only cne of 
each The hydrogen at un Is constructed on the pattern 
of the earth and moon 

Thus there are exactly ninety two elements and no 
more One cannot imagine un element lighter tlmn 
hydrogen, unless it Is possible to split n proton ami an 


leader Rut nonslonully they may lilt the nucleus. 

And the nniltus of nitrogen is fourteen times 
as heavy as hydrogen, while the projectile la 
four times as heavy lienee the encounter Is no trifle 
Tlie experiment Is Ilk* firing a crowd of suns, each a 
quarter the weight of our sun through the solar system 
Many go through fret and go <>n, Borne might sweep up 
and carry avvuy one or other of tlie seven planets. But 
one hy chance encounters I lie sun itself There Is a 
smash and the tmn breaks up Tlie atom of nitrogen is 
disintegrated, not hv sisintnneous radioactivity and by 
lla own energy, hut as hy the explosion of a shell or the 
Impact of a violent projectile 
And what liup|>ens to ll? Is It dls]N>rsed Into Its con¬ 
stituent protons, nr do some of theta hang together still? 
The answer can only be given by experiment The an¬ 
swer found hv Rutherford 1s something like this that 
most of them hang together In groii|>8, constituting three 
atoms of hellon, while two odd ones are ftnng out with 
great siieed-evon greater than that of the projectile 
which drove them—so that we get violently ejected 
atoms of hydrogen. 

It Is as If the atom of nllrogen were really composed 
of three hellon and Iwn hydrogen atoms—as If It were 
a compound of those priinnrv element- and that It was 
disintegrated or broken up Into It* constituent* hy the 
impact of an alpha pnrtlrle 

(Continued on page S72J 
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Navy Day 

E ECAUSB of the inevitable decline of Inter¬ 
est In the Arm; and Navy which manifests 
Itself at the close of a great war, the 
Betting apart of one da; of the year as 
Navy 1>ii;, on which the country Is uslced to give 
thoughtful attention to naval affairs, Is Altogether 
commendable 

Hpeuklng In favor of the Institution of Navy Day, and 
having In mind no doubt the pernicious propaganda 
whldi alms at the Immediate abolition of all arma¬ 
ment h. President Conlldge recently said “Our country 
has undertaken us Its proper contribution to ainellor 
otlng the burdens of urmumeut In the world, to place 
certuln strict limits on our naval establishment In 
view of these. It becomes desirable that ttie highest 
efficiency In men and material lie maintained.” To 
the same purpose. Acting Secretary Theodore Roosevelt 
reminds us that “behind the protection of the Navy our 
people are able to carry on their lives, devtlop tlielr 
Ideals and live In tho righteous peace we so earnestly 
desire It Is the right arm of oar State Department " 

Of the misleading statements made bj those who 
would emnseulute. If not altogether destroy, our Navy 
none Is more false and unjust than Shut a hlch describes 
the Navy ns a symbol of wnr and Its officers and men 
ns the ndvoentes of uar As a mutter of fact, from 
admiral down to enlisted man, there are no cltlxena 
who urtf more united In llie earnest desire for peace 
The) know what war means. President Kelly of the 
Navy League Is well within tho truth when lie stutes 
that no men are more truly pnclllc than our Army and 
Navy men—“our own brothers and sons, who realize 
more keenly than others the horrors of war, and seek 
only the strength that will malntuln peace—the pence of 
honor und Justice width Is the only peace America 
should ever tolerate” 

When the history of the stupendous events of tho war 
and ttie i»ist wur period comes to bo written and they 
run be Judged In thtlr true proportion, we believe that 
the Kulhc-rlng around the tabic of the five leading naval 
powers at Washington to frame tho Treaty of 1 India* 
tlon, will lie recognized as perhaps the greutest single 
contribution of the United States to tho iierinancnt 
peace of mankind Tlmt treaty has now been ratified 
hy ull tlie powers concerned, and they, with us, are nt 
present engaged In breaking up the sn|s>rtlous material 
of over-developed navies. 

Let no ono regret this destruction, for this suiierffu 
ous nrmument was the child of suspicion, feur and 
International hatred The fleets us reduced hy the 
treaty ure no more nor less than tlie International police 
of tlie high sens. It la the duty of the American people 
to maintain Its present Navy, which la preeminently a 
preserver of the pence, at Its highest possible level of 
efficiency, and give to It at all times loyal and patriotic 
support. 

“ ZR-1” Sadi Over New York 

UR FIRST sight of “ZR-1" was from the 
observation platform of the Woolworth 
Tower, as she reached New York City ex¬ 
actly ut the boar predicted. It was In mld- 
Septendier, and u faint hase, suggestive of Indian Sam 
mer days to come later, softened the outlines of the 
city below. Precisely at 11.30, out of the air came the 
distant drone of the airships motors, and lot above 
the Statue of Liberty there became visible through the 
base what looked for all the world like a gigantic 
silver bubble, which grew In size until the greet ship 
swung to port and reveuled tho whole 080 feet of her 
truly beautlfnl form to view With her six motors 
throttled down to half speed and the national flag 
snapping at her stern, she swept majestically by as 
she laid her course up the Hudson River 
Apart from the beauty of the spectacle (and a silver- 
tinted dirigible, when seen under such conditions, la an 
undeniable object of beauty) the most striking Impres¬ 
sion was that of the stability and perfect control of tho 


vast ship, which, be It remembered, In spite of the light 
and fragile materials of its construction, weighs no less 
than thirty-seven American tons. Throughout her Jour¬ 
neying* up and down the length of Manhattan Inland 
she traveled for the most part on a level keel Occasion¬ 
ally, vertical and horlsontal changes were made under 
an eus) helm and very gradually Evidently, In these 
early trials her commander la not going to subject 
“ZRrl” to the severe bending stresses, due to n sudden 
and extreme shift of the helm, which crumpled np the 
girders of “ZIl-2" and brought about the fatal disaster 
at Hull, England. 

During her last run, before heading for Philadelphia 
and home, she passed directly over the Woolworth 
Tower twice as far above our vantage point as we were 
above the street below To stand on a man-made struc¬ 
ture that soared TOO feet above the earth and watch 
that huge fabric, big In bulk as the tower Itself, sweep¬ 
ing majestically across the heavens was a sensation In¬ 
deed I Here were the dreams of the builders of Babel 
and of Dwdalua himself come true I 

The primary purpose for which tho Navy has built 
this ship Is to act as a scout for the Atlantic fleet—a 
work for which her great speed and large radius of 
action render her preeminently salted Home day In 
the future we shall hHve a squadron of such ships to 
act as the farseelng eyes of our battleship fleet Scout¬ 
ing abreast. In a line Hung wide across the Atlantic and 
In radio touch with each other and with the com- 
mondor tn-ehlef, they will render lmpoeslble any sur¬ 
prise attack upon our shores. 

It U no empty boast to claim that "ZR-1" Is the finest 
airship of the rigid, or of any other, type tlmt Iihs ever 
been built. For so she should be, since within her has 
been Incorporated all the exiiericnce of the Germans, 
who originated the Zeppelin, and of the British, who 
carried on dlrigllde construction In the years succeeding 
tho war and made a successful round voyage from Eng¬ 
land to America and back 

But over and above this, the new design has engaged 
the best talent of our very able corps of naval con¬ 
structors. Not only have the stresses (far more com¬ 
plicated In a ship of tho air than In a ship of the sea) 
been made the subject of exhaustive study, bnt every 
member that was built Into the framework was first 
tested In the naval aircraft factory at Philadelphia. 
Finally, and greatest surety of all, the use of the ever- 
dongeroui hydrogen has been abandoned and “ZB-1” la 
filled solely with non-explosive helium. Hence she Is 
the first ship to be rendered lmmtme to the flaming 
bullet* of attacking airplane*. 

Pandora's Chest Modernised 
UR FAMILIARITY with the wonder* of 
radio broadcasting may not exactly breed 
contempt, but at least It takes away from 
the romance of the thing. As a fairy tale, 
radio hroodcasting would fare quite well; Indeed, the 
present-day receiving set In the home, bringing to the 
household the mnslc and news and talks from the four 
corners of the globe, might well fill the rWe of the 
famed Pandora’s chest with its never-ending flow of 
beautiful contents. As a reality, however, radio loses 
Its romance os It gains In practicability and popularity. 
But, then, this Is a practical age 1 

Pandora's chest—that Is the keynote of radio develop¬ 
ment today When radio first came Into the household as 
the remit of broadcasting, it had a distinct laboratory 
touch. There were numerous handles to adjust, storage 
batteries to recharge, dry butteries and connections to 
watch after and a mate of wires connecting the various 
scattered components. Frankly, as a living room fur¬ 
nishing the radio set was designed to upset the best 
of decorative schemes, and moe* than one fastidious 
housewife stood firm against such invasion and insisted 
that the radio set stay In some far-off corner of the 
bouse, there to be enjoyed hut not seen. 

But radio broadcasting has brought about a change 
In radio engineering end designing of apparatus. It 


soon dawned on.radio twginaari that tbs receiving ap¬ 
paratus, as used In the average household, Is only the 
means and not the and. It to manly the medium for 
receiving the broadcasted programs; In truth, the aver¬ 
age person would as soon do away with the receiving eat 
and use a plain tin horn. If such a crudity would give 
the desired results. The popular demand has been for 
more and more simplicity combined with greater and 
■till greater efficiency. 

The answer to all this la now evident Radio engi¬ 
neers have done remarkably well—almost unbelievably 
well. They have eliminated the troublesome storage 
battery, they have devised new types of vacuum tubes 
the filaments of which require a minimum of current 
which can be supplied by ordinary dry cells, they have 
worked out simple circuits which reduce the controls to 
a minimum while giving excellent results, they have 
developed good loud-speakers, which do away with the 
necessity of head-phones, they have designed attractive 
cabinets which now contain ever) component of a radio 
set. Including the batteries. The result Is tho compact 
attractive cabinet which Is Invading the sacred premises 
known as the living room. The highest development of 
this kind Is In the form of cabinets resembling phono¬ 
graphs, containing everything. Including the loud¬ 
speaker horn. 

So, ut last, we have the modernised version of Pan¬ 
dora’s chest In the oorner of our living room we have 
a small, attractive cabinet, blending In with the general 
scheme of things. We step up to the cabinet turn a 
small knob to light the fllaments of the concealed 
tubes, and another knob to search for stations. We 
hear a faint whistle We move the knob more cau¬ 
tiously, dissolving the whistle Into the strains of an 
orchestra We move a second knob, which gradually 
Intensifies the orchestra strains until the desired volume 
of sound Is obtained from the loud-speaker horn For 
quite n while we listen to the various selections of this 
orchestra, coming from the roof garden of a renowned 
hotel 30 miles away At JO o’clock we tune In for the 
ringside In a neighboring city, where a much-heralded 
bout is being staged between famous heavy-weights. We 
hear the fistic battle, blow by blow, as well as the gang, 
the cheers of tho throng, the whistle of the timekeeper, 
and other noises that go with pugilistic activities. The 
battle is soon over, and we know the results several 
hours before the newspapers are available from the 
city By now It M 11 o'clock, the local broadcasting 
stations have “signed off” for the night Again we 
explore with the toning handle—a whistle—and that 
a Jaxz hand Clear, loud; good. Then comes the an¬ 
nouncer's voice. We learn that the Jass music Is from 
a city half-way across the continent I 

So Pandora's chest of Action Is now excelled hy the 
Pandora’s chest of fact Once more, truth Is stranger 
than fiction. 

A Poorly Housed Business Institution 

HERB is nothing adds to the snccaas at a 
business Institution more than proper hous¬ 
ing. This la true of governmental buatooae 
Institutions as wen as of private concerns. 
The United States Patent Office Is one of the few officee 
in which the earnings are relatively large as compared 
to the expense,-ranking in this respect with the Poet- 
office Department, Custom* Bureau, The Internal Rev¬ 
enue and similar Income earning branefaea of our great 
Government. The Patent Office has a somewhat mtiqne 
arrangement to that It runs what might be termed a 
large retail store, the stock of which is United as to 
variety, but is almost unlimited as to quantity This to 
the breach of the Patent Office that to devoted to fee tale 
of toft patent copies of patents. Mffficee end mutton* of 
soft copies of patent* are stored to the United States 
Patent Office for sale at a very eonstderabto profit and 
toe number handled each day would gladden tlie heart 
of a merchant prince. Owing to toadequat* factories 
theee ceptoa are *wead an over the Patent Offioe Batis¬ 
ta* In hallways here, la writes rime, and In vault 
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room* extending out under tbe toot pavement* of the 
city and In tier after tier rising so high is to neceMlteta 
ladden to rrech tbe upper row Many of them are on 
wooden abelvea that increaae tbe danger from lire end 
the spreading of the coplea at) over a large building 
necessitate* the eopy puller* traveling mile after mile 
each day In pulling the copies. A limited quantity of 
metal rack* have been provided but theae do not begin 
to (apply the reaeanable demand The copies are eo 
distributed that It la difficult to promptly secure a de- 
el red copy, and tbia In a large measure reduces tbe 
sale, aa Instead of ordering copies the person desiring 
them will take the trouble to inspect the records of 
the Patent Office to avoid delay Much of this could 
be avoided by providing suitable metal racks for all the 
coplea and also by providing for tbe arrangement of 
tbe copies in compact form and In close proximity so 
that the pulling of tbe copies will be greatly facilitated 

Tbe rooms housing the various Examiner's divisions 
are all seriously crowded, thus Interfering with the 
work and adding delays where the delay Is now of 
great Inconvenience to the public, and some divisions 
are boused In the corridors where they are partitioned 
off by flte cases and subject to all the Interruptions and 
disturbances Incident to those traversing the corridors. 

The copies of foreign potent* Issued since 1014 a ere 
greatly delayed In delivery by the War, and when 
Anally delivered to the United States Patent Office were 
delivered In such bulk that space Is not available for the 
proper classification, nor la tho Patent Office force 
sufficient to permit the proper classification of these 
copies, so that searches among the foreign patents are 
necessarily Incomplete and extremely unsatisfactory 

All of the foregoing could be avoided and the Patent 
Office be conveniently housed and well officered. If the 
recommendations In the Commissioner’s report for tho 
year ending December 81, 1023 had been carried out by 
Congress. Aa the Patent Office Is really u business 
Institution, serving the public and being well paid by 
the public tor the service rendered, there appear* noth¬ 
ing unreasonable In the desire and expectation that 
Congress will afford suitable facilities for the proper 
transaction of bust ness which In Itself la profitable to 
the Government. 

The Navy’s Contribution to Industry 

HE present agitation in favor of the complete 
abolition of armaments and, therefore, of our 
splendid Navy, Is unthinking, uninformed, and 
generally springs out of on abysmal Ignor¬ 
ance of the subject To be consistent, the advocates of 
complete disarmament should call also for the abolition 
of those police forces which enable city dwellers to 
work and sleep In security 

In a recent issue, we touched upon this subject, and 
laid special emphasis on the value of tbe Navy a* 8 
training school for our young men In habits of order 
ness end discipline, end In respect for constitutional au¬ 
thority. We now draw attention to the fact, so generally 
overlooked or Ignored, that the great merchant fleet 
which fetches and carries the products of Industry Is 
equally Indebted to the Navy for the great technical lm- 
provemwts which have helped to raise It to IU preetnt 
standar d of speed, comfort, reliability and high operat¬ 
ing economy. 

Take the fundamental question of ship propulsion. 
Lea* than 20 years ago the cumbersome reciprocating 
engine was in exclusive possession of the field, both 
«* to freight and passenger ships, and It is largely to 
the cs*s»l—a initiative and support of naval engineers, 
both here and abroad, that the world owee those suc¬ 
cess! vn Im pro veme n ts which have given to us, first, the 
direct connected-turbine, then the gaarsd-turblne, and 
lately tka steam-electric drive, which lari has proved 
Itself no satisfactor y to our Navy that the latest battle- 
ships are eq ui pped exclusively with this system. To tbe 
naviasogths world, ateo, we are Indebted for ranch ex¬ 
perimental work in the developmmt of the Dtcssl 


marine engine, which in economy of weight, space and 
consumption stands so far In tho lead as to be In a class 
by Itself. 

But, although Its work In developing Improved means 
of propulsion U Its greatest contribution, we must not 
forget that there are hundreds of other directions In 
which this great "laboratory of experimentation," os 
the Navy has Justly been termed, has nmdo generous 
contributions to Industry The eleclrltully oisruted 
winches, pumps, ventilating fans, ttnd various other 
auxiliaries width are now being introduced ulmnrd mer¬ 
chant vessels, have been In use for over fifteen yearn In 
our Navy Furthermore, the Nuvy was n pioneer In the 
use of super-heated steam , und the Merchant Marine Is 
Indebted to It for research work In developing alloys of 
various kinds for condenser tubes and other purposes, 
for Its elaborate Investigations of lubricating and fuel 
oils, and for Its development on a large scale of eleetri 
cal welding methods. The Navy’s model basin at Wash 
lngton, moreover, Is responsible for Improved models, 
not only of merchant ship* hut many of the notable 
steam and sailing yachts of the country In this connec¬ 
tion, it muy ho stated that the lines of not a few of I lie 
American cup defending jiolits received their final de¬ 
termination as the result of trials In the Nnvv timing 
tank When we come to navigation, we find that the 
Navy has rendered lnvaluahh assistance To Its Hydro¬ 
graphic Bureau, we are Indebted for extensive marine 
surveys, und for the superb charts, Issued regularly by 
the Hydrographic Bureau The lee patrol safeguards 
the passage of our great llm re by locating and dis¬ 
tributing by radio the position und course of those 
terrors of the sins, the to bergs. Many a good ship 
has been saved from dlsiixh r by tbe "radio compass” 
system, a Navy development by whlcli ships as they sp- 
proach tho const enn obtain their exact locutions, even 
when they ure shut In by dense fogs and blinding snow 
sturms. When a ship enters the harbor channel, she eon 
maintain herself accurately within her narrow limits, 
keeping In electrical touch wllh a pilot cable laid on tho 
bottom through the center of the channel Only recently 
we Illustrated In this Journal the new Navy system of 
sounding by sound, the practical operation of which was 
recently proved when a Navy ship chnrled the ocean 
floor from America to Europe In a fru< tlon of the time 
which would be necessary by the old method 

Nor must we forget that the Navy gave to the steel 
Industry in America the greatest single Impetus whl< h 
It has ever received. Thirty years ago. wlmn we begun 
to build our first steel shli<s, we possessed no mills that 
could fabricate the heavy forgings needed for armor 
plate and guns. Such things could be obtained only 
abroad, bnt the Navy arranged with American insnu 
fseturer* to install the neee*ttnry plant for this heavy 
work, and It was this fnr-ulghted irnllcy which started 
our heavy steel trade on on upward course, which, 
within a few yean, had made us the premier steel 
manufacturing country m the world. 8o for from Its 
being sn economic waste, the Navy Is at once the police 
force of the nation, a training school for Its youth, a 
great laboratory for the development of new Industrial 
proc es s es , and one of the greatest exponents of the true 
“live sad let Uve" patriotism. 

Adirondack Forest Preserve Threatened 
HE ATTEMPTED raid by private Interests on 
tbe Adirondack 1 orert Preserve, by means of 
an amendment upon which the people of New 
York State will vote on November 8, Is a 
matter which affects every State In the Union, for If 
the amendment should pass, It will suggest and encour¬ 
age simitar action by prlvatfrabtereris against the 
forest reserves In other Stales oFfoe Union 

The attack la being made under what Is known as the 
Ferris amendment to section 7 of article VII of the 
State Constitution, In relation to the Forest Preserve. 
Section 7 read* as follows “The lands of tbe State 
. . constituting the Forest Preserve . . shall 


for ever he kept aa wild forest lands. They shall not 
be loosed, sold or exchunged, or pc taken by any cor¬ 
poration, public or private, nor shall the timber thereon 
lie Bold, removed or destroyed. The I/Pglslature 

may by general Iuwb provide for tbe use of not exceed¬ 
ing three per centum of such lunds for the construction 
and maintenance of reservoirs for municipal water sup¬ 
ply, for the canals of the State, and to regulate the flow 
of streams. Such reservoirs shall be constructed, owned 
and coni rolled by the State ” 

Thus far the amendment follows the present consti¬ 
tution It then procetdn to provide for private exploi¬ 
tation, by adding a clause which strikes at tie funda¬ 
mental principle of thi present law This rends as 
follows "The Legislature tnm also provide by general 
laws for the use of smh lands for the development of 
water power for the public lam fit nnd for the construc¬ 
tion, maintenance and operation thereof of ismds, struc¬ 
tures, conduits und appurtenances ncccssury for that 
pur|sise —Such ib vclopmenl may Is by the Slate, or bp 
a Its* ii of tin blatr, (Ihc Italics are ours), under a 
lease for u term not t weeding fifty years, to lie secured 
pursuant to law on suilt terms ns will best protect the 
public Interest uml lninsmlsslon lines may also lie con¬ 
structed, maintained und oj* rated on such lands by tbe 
Stute or by n lessee of the Stuti, on like ti mis’ 

So there von Imvt It Hnd for cool eiTronlerj, In Its 
deliberate attempt to take from tile public that which 
the constitution has ixpniwly reserved for Its use, this 
proposed amendment can lmrdlv Is* surpassed 
bur ltstk you, win reus tilt pn si nl law expressly for¬ 
bids the leasing of ■state-owned lands within the Forest 
Preserve* to any corporation, public or prlvnte this 
amendment is milts tin basing of such lands 
Whereas tile present law limits unv storage lunds In 
the Forest Present to tin supply of watir for munlil- 
palltlr*, tonal* nnd the regulation of streamllow, this 
imicndinenl permits tin* building of conduits, power 
houses und eletlrlc transmission lines on these Forest 
Prestrve lands 

Whereas the present law provides that any reservoirs 
ahull Is* (iiieriited by tin Slate the amendment provides 
that they muy Is* operated hv lessees of the Stute, t. A, 
by private corporations 

Whereas the present law contemplates the use Of 
water only I ho ninenilment ctintcmplutes the use of 
large stretches of forest land In the form of clearing* 
for itower houses and wide nnd lengthy avenues cleared 
of trees for transmission lines 
This latest raid upon the borest Preservo Is nothing 
new More than ame during tin* past thirty years the 
SeiKNTtFic Amebic an lias raised its voire against the 
conspiracy, as wo do lodtiv Section 7 was adopted 
In 18M expressly to save the forests on Stale land, 
and from that duy to tills the lumber and ixiwcr Inter¬ 
ests have tried to break down that constitutional safe¬ 
guard In 1806 they attempted to puss nn amendment 
which was defeated by a vote of two to one In 1909 
they tried again by lust minute legislation which passed 
the Semite on Slay 1 and the Assembly on the last day 
of the session It was denounced by the press and waa 
killed In the next Legislature 
Only once since 1M>4 has this section been amended, 
and that was when the friends of the forests prepared 
an amendment, which whs adopted and which permits, 
as noted nbove, only < per cent of the State-owned 
forest land to he used for storage for municipal water 
supply, for etmals and to regulatt the flow of streams, 
all of this for State purposes The Ferris amendment 
would invade the reserve with power-houses nnd cut 
wide swath* through the forests for the erection of 
unsightly lattlre towers and the stringing of cables for 
the benefit of private Interests. They would he pro¬ 
tected by fifty year leases, under which there Is no pro¬ 
vision for compensation to the Statp for the valuable 
rights and privileges granted 
Once more, at the forthcoming general election on 
November «, the people of New York State will have an 
opportunity to register an emphatic “No” to the proposal 
to open our Adirondack forests for private exploitation. 
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The Father of Our Modem Navy 

How Roosevelt Pulled the Navy Out of the Rut and Gave It a Fighting Edge 

By Rear-Admiral fTm. S. Sims, U. S, Navy 


KW people realise the debt we owe Theo* he would speedily here Overruled had 
dare Roonevelt for the development of our much more eerlou* o hats eta t he force 
national defenses, especially our first line erected by an article by Admiral Hah 
of defense, the Navy Few realise the his* small gun as the principal battleahJ 
torlcal and technical knowledge he brought made It Impossible for tbs Oonsroai 
to bear upon thin subject The average dreadnought type Nothing deterred. 


be would speedily hare overruled had It not been for a dt# but a starts example, ha used his powerful Influence 

much more serious obstacle—the force of public opinion to over come the opposition to c or re c ti n g the inootnpre- 

crected by an article by Admiral Mahan advocating the bsnslble defect of opan t ur re t s wide open at that time 

small gun aa the principal battleship weapon. Thla from the gun platforms down to the roagaatnas directly 

made It Impossible for tbs Oongraas to approve the below Th* danger of this design had been frequently 

dreadnought type Nothing deterred, be instated upon pointed out, but waa su cc es sf ully denied until it was 


s successfully denied until 11 


man on the street does not know, or has forgotten, that an analysts of the subject for the purpose of ihowtng demonstrated by the terrible turret accidents that re* 
during his young manhood, at the age of 24, he pub- that Mahan's arguments were based upon wholly mis- suited In the death of many of our officers and men. 
llshed one of the most remarkable historical narratives taken Information concerning the hitting power of a The consternation caused by these horrors was such 
ever written by an American, The Naval War of lilt battleship’s heavy gun at long ranges. These conclusions that the Department actually advocated the abandon- 
It shows an understanding of the fun- ment of all efforts to Increase the 

diunentul requirements of naval effi- -- .— ■■■■ -- rapidity of firs of our heavy guns, 

ofllcer » of hu J7V ANSWER to our rtquetl for a Nary Day message. Admsral William S Sun. 

The studies required to produce / ^ <0 Theodore Romerelt m theuphwJding bawSTupcn^f per^Se^f h£ 

this book enabled him at once to * of the Untied States Nary On no ait of hu mulbtudmoui actmties did htt only In thla crisis Roosevelt showed 

understand the measures necessary to penetrating mmd and forceful penona&ty Work with quicker or more lotting effect a comprehension of the wholly eaam* 

bring tlie Navy up to a state of effi- He Vat die detpair of the reactionary and the joy of the younger and forward - tlal element of battle efficiency Indi- 

clency from the deplorable condition looking officer! of the Nary. To ha conviction that nothing but the belt a good rated by the phrase "bits per gun 

into which It had fallen by the time enough for the Nary we owe, not only the rapid growth of the Nary m tite, but, V** “>»**»•” *«ndard of comperi- 
Irn became Assistant Secretary of the 9hat u far more important, lit adrancement m efficiency Durmg the Roosevelt ™tsrgstprsc Ocs e 

Navy Heknew no well the qualities gemner? become equal to the best m the world, our dipt Were nd of 

of material and training tlmt make n * „_’ . . i _ . .... „_ \Lj -ti that we should continne to make every 

ship a reliable battle unit that wtarn man * ,e ?? UJ d ' f “ t,; .{“"«* £ ouU « ^olahed. ™d Jhe »hoU effort to Increase the rate of blttln*- 

our deflclendes In these respects were pertotmel became thoroughly imbued with the RoouvtU enlhutiatm —THE EDITOR. t0 more hits Into an enemy's hull 

presented for bis consideration, he .— ■ - - - - - - than he could put Into ours In a given 

accepted the eritlclamn In the spirit In Interval of time. end he made It dear 

which progress demands that criticisms should always he guve to the press, thus bringing about the surrender that It was np to the Navy to risk any danger* that 
be accepted, and In which they are so seldom accepted of the Chairman of the Senate Navul Committee, who such training might involve. 

by the responsible authorities. He Insisted upon a came out strongly for the new type, which was forth- But more Important atlll than tb* essential changes 
thorough Investigation of the actual facta, the fixing of with ordered designed. In design and methods indicated was the change 

responsibility, and the Immediate initiation of the nee- Unfortunately the first of these ships were badly de- wrought by the great spirit behind It all. In no line of 
easury measures to correct our mistakes. signed, Hnd were at once criticised by Commander Key his multitudinous activities did his penetrating mind 

Before his efforts were Interrupted by the Spanish These criticisms were opposed with Mil of the power of and forceful personality work with quicker or more 
War, he hud aiipolnted a board of officers to inquire into the principal dignitaries, but Roosevelt, as usual, In- lasting effect. He was the despair of the reactionaries 


it shows an understanding of the fun- __ 

damcntnl requirements of naval effl- ■ ■ - . 

deney that few officers of his time mi A 

had achieved / Vf* 

The studies required to produce X , 
this book enabled hint at once to °f 

understand the measures necessary to penetra 

bring the Navy up to a state of effi- He Wa 
deney from the deplorable condition lookmg 

Into which It had fallen hy the time enough 
lie became Assistant Secretary of the what i 
Navy lie knew so well the qualities retime 
of material and training that make n * 

ship a reliable battle unit that when mans 
our deflclendes In these respects were person 

presented for bis consideration, he l ». - 

accepted the criticisms In the spirit In 

which progress demands thut criticisms should ah 


IN ANSWER to our request for a Nary Day menage. Admiral William S Sunt 
I hat written th u fine tribute to the thare of Theodore Roosevelt tn the upbuilding 
of the United States Nary On no side of hu multitudinous aetmties did ha 
penetrating mmd and forceful personality work with quicker or more lasting effect 
He was die despair of the reactionary and the joy of the younger and forward- 
lookmg officers of the Nary. To hu conviction that nothing but the best u good 
enough for the Nary we owe, not only the rapid growth of the Nary m site, but, 
what u far more important, ill adrancement m efficiency Durmg the Roosevelt 
regime our gunnery became equal to the best m the world, our shtpt Were nd of 
many tenout defects: danger out open turret houls were abolished, and the whole 
pertotmel became thoroughly imbued with the Rooterell enlhutiatm — The Editor. 


accepted of the Chairman of the Renats Nav 


by the responsible authorities. He insisted upon a came out strongly for tl 
thorough Investigation of the actual facta, the fixing of with ordered designed. 


the causes of our Inefficiency In marksmanship, uml to dated upon u showdown of all the fncta. He caused 
recommend methods of training to remedy this. After the whole matter to be discussed by a body of about 
the war he found himself opposed by officers who fifty officers In a conference which be opened in person 

pointed to our successes at Manila and Santiago, and at the Naval War College at Newport The result was 
who strenuously objected to any pub¬ 
lic criticism of what they declared 
was a Navy that left nothing to be 
desired In the way of efficiency of 
either material or personnel He under¬ 
stood so well the conservative atti¬ 
tude of military men that he instated 
upon an 1m parti til presentation of 
the actual facts, and a comparison of 
these with the target practice records 
known to have been made In foreign 
navies. Needless to say, the record 
of about one hit In 00 shots at the 
battle of Manila, and of one In about 
30 at the battle of Santiago, showed 
him the seriousness of the situation, 
and tliese records contrasted with the 
astonishing results of the new meth¬ 
ods of training In the British Navy 
convinced him of the necessity of 
tuklng tlie matter In hand himself. 

Tills he did by ordering the new 
British training methods put Into 
operation, and ordering all gun gear 
and gun sights changed to make tliese 
methods possible with our guns. 

Within n abort time the Improvement 
was no astonishing aa to be difficult of 
belief The rapidity and accuracy of 
fire, the "hits per gun per minute," 
were Increased to auch an extent os 
to Indicate that In battle we ahonld 
lie nhle in one minute to land two 
tons of heavy projectiles against an 
enemy s hull at a distance of three President Roosevelt (seen at top ef gangway) retaretag official call ot 

miles, whereas, formerly we would Chief, Usited States Atlantic Fleet, on beard flagship Tean n aiv" at 

not hare been able to hit an enemy Us hem* at Oyatec Bay in 1»M 

more than twice In an hoar's firing 

It was an Increase In efficiency of over 8,000 per cent that the defects eritidied w«ra corrected, as far aa 

At the same time he gave his personal attention to possible In ship* partly built Bat, more Important 


the principal dignitaries, but Roosevelt, as usual, In- lasting effect He was the despair of the reactionaries 
slated upon u showdown of all the fncts. He caused and the joy of the younger and forward-looking officers 
the whole matter to be discussed by s body of about of the Navy Every man on every ship, from the captain 
fifty officers In a conference which be opened in person down, soon realised that there waa a master mind Insist- 
at the Naval War College at Newport The result wa* ing that nothing but results should count; that "the 

only shots that count are the shots thst 
hit ” Blnee then we hare had a new 
Navy—a Navy whose officers Instated 
upon efficiency, and therefore temper¬ 
ance. long before It was gmerally 
realised that tb* maximum mental 
alertness and manual dexterity nec¬ 
essary to efficiency In dangerous oc¬ 
cupations cannot be achieved by men 
addicted to th* cocktail habit. 

This great man jarred the old-time 
Navy out of Its complacent conceit 
He well understood, and tried to make 
the Navy realise, that the greatest 
danger In a military organisation is 
dry rot, resistance to progress, and 
the substitution of a comfortable ad¬ 
ministrative run tine for preparation 
for war. He was never tired of quot¬ 
ing tb* remark of a disgusted bureau 
chief who complained that "my de¬ 
partment was running smoothly and 
perfectly until this damned Spanish 
War came along and upset every¬ 
thing,” 

It Is fitting that the birthday of 
this remarkable man ahonld bare bean 
aalected aa our National Navy Day 
Ha waa the father of our modem 
Navy Ha instilled into it a spirit that 
brought into play the dormant, ster¬ 
ling quantise of the personnel H* 
gave th* word effidaocy a pom mean¬ 
ing. He cared nothing for show, be 
•▼elt (sees at toy ef gangway) retaretag effi ri a l call ef Cas is ttn ie n I n was not Impressed by fi po ti em decks 

States Atlantic Float, on heard flagship Taaneaaae" at naval rev i ew effi add the poHjfced gear of fan* that 

hie beam at Oyatec Bay la MM eouU not aboot fast end straight. Be 

wa* Impatient of ceremony. B* stuffed 

that the defect! criticised were corrected, is far as cotton in bis ears, went Into the fighting top* of battta- 
possthle In ship* partly built. But, more Important Slips and had hid net Hows off hF the Hint of heavy 



grew. He went down is eubmartoes. He tire* toad* Mi 
interest as real to tire young es t flob as to tire senka 
admiral. AH understood that faevalaad tbatCtvyooly tr 
proportion to He demonstrated nhtftty to defeat at 


fundamental fact that the big turret guns could make a since that tiro* th* design *f our battMhtp* has been admiral AH understood that he valued thfiKfivycnly In 
high per cent of Mta at a range at which the few fatta second to none la the wtohb proportion to ttl demonstrated ahtiity to defeat an 

that email gtms could make would do Uttte damage. He In addition to correcttaer such vitally important da* enemy In bdttta. Ha paw ti the fighting edge, ttfeogh 

at once advocated the All-Rlg-Oun ship, the modem tecta aa those above Indicated, both In design and to be la dead, thla remain*; for bta spirit still time field 

dreadnought, bnt he found, aa uaual that the new type methods of tralnlfig, he gam bta attention to many of will always b* • cherished tradition and an la valuable 

waa opposed hy the Navy Department Thin opposition the major details upon which efficiency denuded. To lasnlraHon tn the day of battle. 
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ha* been often repeated, “Sack the lot," bat he wa* 
referring to reactionaries in the Admiralty, not to 
battleships. On another orcuokm be wrote In 1018, “I 
am busy scrapping parasites," (“In the North Beo with 
Ileutly ') again referring, nut to material bnt to person¬ 
nel laird Fisher a a* a strung advocate of aircraft as 
auritlary to the Fleet (Memoir*) and he regarded 
“The Fleet ready for action as a National life Pre¬ 
server’ (Letter* to Rdward VII) 

The enthusiast* of the Air School even Invoke the 
spirit of Mahan in their Impeachment of Sea Power It 
is Impossible to conceive the great apostle of Sea 
Power as denying the doctrine he preached for 30 years, 
or looking upon super-dreadnaughts as “shadows of the 
post,” as an ulr enthusiast puts it. Cottld he speak an 
the subject he would probably say, as ho did when he 
approved the use of gas shells, modifying his words to 
suit the new Invention No airplane capable of carrying 
a bomb of sufficient capacity, or of propelling It with 
such accuracy aa to alnk a battleship 
under war renditions is ns jet In 
practical use, or bus undergone ade¬ 
quate experiment consequently we 
are Ignorant of tho facts as to 
wlH-lher the results would he of a 
decisive character or wliether In¬ 
juries In excess of that necessary to 
the end of warfare, the Immediate 
disabling of the enemy, would be ln- 
flhted. Captain Mahan wns a true 
propht t when he foretold that Ilia Zep¬ 
pelins would he fbund to be greatly 
overrated. (lifeofMuhun Taj lor) 

From me era of invention to 
nnother there must be u transition period of try-outs 
and experimentation We da nut abandon a perfected 
weapon and repluce It by an undeveloped invention, 
the radio has not vet replaced the telegraph and the 
telephone, and flftj-odd years Intervened between the 
tight of wooden ships st Humpton Roads and the battle 
of the Huper-dreadnaughtN at Jutland It ma> be w« are 
at the threshold of a new era, and the airplane model 
of 1080 nisy be an armored battleplane of 100 tons, 
12,000 horsepower and 200 knots speed, carrying BO-ton 
bombs, ss foreseen by M llrApiel, but In the mean¬ 
time we must be prepared to win a war with weapon* 
In hand. The Navy, which is our first line of defense, 
must t>e kept up to the highest efficiency, equal In all 
respects to that of (Ireat Britain, and five-third* of 
Japan’s. II Is unfortunate tluit tlie Limitations Treaty 
did not muke tlds obligatory 

Thfi Bambino Rmperiments of July, 1921 —These tests, 
which lmve started so mon> contro¬ 
versies, In no respeet simulated war 
conditions and thla la largely true of 
the tests recently carried out agnlnat 
the "Virginia" and “New Jersey" 

The 1021 experiments were postponed 
from time to time until the weather 


that If our coast is prote cted by airplanes no rtdpe css 
reach our shores or land troops” 1* an exsmp)* of 
apodal pleading which woald not ha admitted in. a 
coart of law, 

In discussing this practice it should bo i 
that the difficulty of gsttingiT *-—■ 

torpedoes Is vastly Increased i. . 

opposition. It is cm thisC'tar an airplane to stand 
toward a defresrtret targaff «Kd, *t Ita ' ‘ 
tta bomba or I 


Bights must ba 
_ of coima of the plane* and to 
set them accurately requires some steadying on the new 
course Thus, when attacking a defended ship ooeonet 
Is enormously reduced and the i»r cent of effective 
hit* becomes very small Oonld airplanes get 100 per 
cent of hits (which is utterly Impossible) in practices 
like that at the "Ostfrtadand," It would not prove they 


T 17E have long been of the opanon thatther* are few dejksoncm m the makeup 
yy of the average man that are to destructive of clear thinking as the lack of a 
seme of proportion The latest proof of thu u to be found m the columns 
of arrant nonsense that are being printed then days, about the doom of the battleship 
and the dominance of the airplane. A few airplanes drop bombs on an anchored 
and defenceless old battleship and, prestol all battleships, even if they are moving 
swiftly and b ns tie with antiaircraft guns, ore forever helpless. With indisputable 
facts and remorseless logic, Admiral 
fallacy —The Editor. 


mmmm ***? 


#SMn, as a matter *f fact, they have to store* for tnatt" 
o b jective a nd do not stooge pod it. Leaving tboee 

--— ont, air -*--- 


Xber* who do not. 

Airplane Comers. —The big canters wUX ba equipped 
to tatty 110 ‘pianos of tetfltoa types; bnt tho tiosbte 
with too earner* Is that a# /st tfcsy rente* iaanch 
cm theottor typos land to takactr 


taking on planes, carrier* must poiat 
nearly into tbs wind. This la see mingl y a rolnec point; 
but It is amaslng to what extant that little fact inter¬ 
feres with tbs airplane. It often make* canters go 
whore they don't want to go and da what they dent 
want to do. Hence canter* cannot 
always launch and taka oh planes at 
the time they wish. If the wind is 
fresh or even moderate they must 
steam very slowly into It to get their 


I Cleaves m thu article punctures the airplane 


plane* off. If enemy surface ship* 


could get II per cent of hits when attacking against 
opposition 

One of the recent claims of air enthusiast* Is that 
attitude dues not play a great part In the accuracy of 
bombing They claim that with Improved sights bomb¬ 
ing from altitudes of 6000 to 8000 feet can be quite 
accurate, In fact more accurate than from lower alti¬ 
tudes where the plane is under anti-aircraft gunfire. 
It I* obvluus that a bomb dropped from an airplane haa 
an Initial vertlenl velocity of aero, and being propelled 
downward only by gravity cannot have the accuracy 
of a shell fired with on Initial velocity of 8000 feet per 
second. The low velocity, of course, greatly increases 
the errors due to wind, speed of airplane, speed of 
target and earth drift Nothing but the high Initial 
velocity of gun fire can minimise these factors; there¬ 
fore air bombing affords no reasonable basis for tbe 
claim that the battleship la doomed With the Improved 


, the s 


1 the 
d Navy 


wind light In all 715 Army 
planes were used They new mu 
down over stationary, defennele** and 
abandoned ships, and undisturbed, 
dropped bombs of IfiO pounds to 1000 
pounds of high explosives. In 1028 the 
"New lersej ’ was sunk at 0000 feet 
and the ‘‘Virginia at toon feet Toduj 
we hn\e inuchlne guns and light guns 
that ran spruy (he air with aimed 
projectiles nt these elevations. 

According to the report of the Joint 
Nnvv and Annv Board on the 1021 
experiments, the practice wns not ns 
good as w us to be expected under the 
Helmed favorable conditions. It Is 3*n 
a fact that It required 0 hours and 
87 minutes to drop 78 bombs <20,8151 
poumbo on to a cruiser and destroy It, much 
limn It took lelllcoe to sink by gunfire one 
one buttle cruiser, four light battle crulseA and five 
destrojers and kill and wound 2800 men 

The “Ostfrleslond” was sunk by the mining effect 
of homhs which fell close alongside, this brought out 
nothing new because it was well known that mlnea can 
and bHve sunk shljw, but U is not so generally known 
that unlesa the explosion Is practically In contact with 
the aide or within a few feet of It the effect U not 
serious Even If a ton of T NT were exploded 100 
feat from the ship’s side the effect would be equiva¬ 
lent to tbe explosion of only 2(4 pounds alongside, net 
tnongh to injure a torpedo boat To argue then that 
tbe stoking of the “Ostfrleslond " which be It remem¬ 
bered, was unresisting, practically 
on hoard to pump out flooded com 
provided with the latest under-water protection, “proves 



near, carriers have t 
and frequently not to windward. At 
such times they can’t handle plans* 
at all It often takes the whole battle 
line to protect carriers while they are 
launching planes or taking them on. 
Air enthusiasts don't assm to have 
ever heard of this fact. 

Another point that tho air radical* 
never consider is the time it takes to Ituncb plans* 
from a carrier Carrier* can launch planes only an* 
at a time, as very few planes can be kept on deck ready 
to take off, tbe rate of launching will probably not 
exceed one In four or five minutes. 

Torpedo Planet —The airplane torpedo weighs about 
one-half tan and therefore can, as yet, ba launched only 
from planes sent up from shore. Although not fully 
developed the torpedo plane haa great possibilities. 
Already tbe sir enthusiast* are making extravagant 
claims for It They say that tbe canter Is the equiva¬ 
lent of a gun that will shoot 100 miles, and discharge a 
projectile containing hundreds of pounds of explosives. 
They explain that the carrier having chosen Its dis¬ 
tance, 10O miles or so from tbe enemy fleet, will send 
up Its torpedo plane# which will attack at dark or 
dawn, when within torpedo range (8000 yards) Are 
their shot* unobserved by the enemy! They do not soy 
how the carrier or planes are going 
to escape detection by a vigilant 
enemy who will be protected by a 
screen composed of submarines, de¬ 
stroyers and aircraft, throson oat at • 
distance of 30 miles from the battle¬ 
ships end tbe “train " 

Tbe effectiveness of the torpedo 
plane has only been partially tested 
to war In a recent target practice 
torpedo planes tired 18 shots at the 


n war, and were all to 
favor of tbe plane*. A* the planes 
bad to coma down within 20 fleet of 
> release the torpedo, and 



abilities fay trial and erron of Utttof the deck of a large of opinion which cannot be verified.' What wonjd bo an- 
hip decreases from 60 per cent *t 1000 feet altitude " ----- 

o IT per cent at 8000 feet 

Airplane* carry from sou to 1000 pounds of T N. T. 

Planes carrying 4000 pounds ate —“— * ‘ * * 
not exist today. The: heavy walgi 
be launched from plane cantos 
from shore. Heavy weightMtoOrted by 
tbe radius of action, to 800 w§« at the 
low speed of flftto M0 mllaf’)Hc hour It to #1 
am* planes »r* snoot 


not retorn to tbe base or t< 


eed, and that the ends*** feu* toste- 
f bomfe teadtof «mM feereUteMkte* 
[fate: nototok mere dsAgtt* tosh tote c**t ; 
Counter tire*aft altodt atort'to-ftlMfl , • 

tn attnektogh^Ato*reiiy tireKMiti mJmWSM 

to&aached tto plntotee* WSSmlm WfafegT*Whj-to 


e mutter for a reload, hit * 


« Wte — < on potent) 
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Uk drying tbcff developsd mall crack* from which por- all complete, this simulacrum mM aot be distended and we can then get 

ttato of plaster escaped daring the subsequent carting. with water without completely deforming it n glove aa thin aa 

W« coll particular attention of reader# to tUa tenuity We think oureelvaa able to aaaert that It la Impoaai- deal red. 

of the akin of wax We have ahown these coats to art ble to Imitate our reaultffi with flexible India rubhtr 1 do not know any 

Irta, ’pointer*, sculptors, molders and oedkal men. All Could they be imitated byuslag a hard object Inatenrt other fraudulent pro- 

have Umgalraousty agreed that they are casta from of a flexible one? All uur endeavors to do tide have cedure A Belgian 

human hands. One report from eminent artistic mold- been fruitless. The object could not bo released from engineer lately told 

era Heart*. OebrtelU, Marchettl and Marettlnl—eaya the coating of paraffin, which always broke or was me that he had In 


l OabrlelU, Marche ttl and Marettlnl— 


the coating of pnraflin, which always broke 


"Oar third remark la on the delicacy and truth of the hopelessly deformed. In vain did wo give the 

anatomical detail. life la to he felt under these strange glove considerable thickness to give it resisting pi 

and dsceptlvs casts. It Is obvlons that these molds have a thickness out of all comparison with that ( 

been made from living hand* We And In them molds. We greased the thing carefully and n 

not only the anatomical details but traces of muscular long silt In the narrower portion representing the 


sutArtently elastic to 
allow of a living 
hand being released 


contraction that can be explained only liy movements 
directed by will. There are alight crumplings of the 
akin which leave no doubt on the subject 
“Prom our long and minute examination we are com- 


o facilitate withdrawal, but In vain AU these 


artifices produced t 
others might be mo 
were, we should not 


salt Even If we admit that to give a demonslre¬ 


pelled to conclude that molds so perfect with such deli- that It Is not possible by using a hard object t< 



cacy of detail, with Indications of active muscular move- parafltn gloves analog 
wat and folds of the akin, could only have been oh- form and thinness. 


o our own both In respect of give 


tained on a living hand. They are molds taken at « 
operation, originals and not made from impressions.” 
Oar certitude of the metapaycblc origin of our moli 


But another question Immediately occurs. Oan these cal Let us take ft 


b absolutely Indeed there la no other fraudulent process possible, paraffin molds Idratl- 


■Ive The ludicrous result that Dr. 
ptl Getey gets when he stakes 
for every effort to duplicate the 
any seance results by use of a 
nke water-filled rubber glove 


what measures of control the molds were taken. The 1 his, however, necessitates 


chief of theee—the strict bolding of both his hands— The first point ti 
Should produce complete conviction We can affirm that supernormal molds 
during the stance* the medium could not at nny time hand! We know t 
have used his hand* for trickery I always in> self held first 
one of his hands and am quite certain 
that I never released It Still further, 
in the experiments at the Institute it 
often happened that Professor Hlchet 
and I, controlling the medium, ai>- 
proached our hands holding those of the 
medium until they were In contort. 

Under these condition*, when we both 
could be quite certain, without any puasl 
ble doubt, that Kinski's hands were com¬ 
pletely Immobilised, molds were pro¬ 
duced. Further, as previously stated, 
we sever* 1 times observed the slmnlta 
neon* molding of two hands, clasped 
together In such esses, it would have 
been necessary that the medium, to make 
molds of his two hands, should liberate 
both at the same time This was abso¬ 
lutely Impossible Aa ft* the support 
tlon that the medium could trick by . 

making such perfect molds by using Child a hand, radi 

something other than his hands, this la In any other slug 

so absurd that It does not deserve dlacus- 


be cleared up Is—How can these 
■ Imitated, using a noniml living 
> methods that can Is- used The 
fisIstH In plunging the hand into 



Child's hand, reduced a beat one-third from th* original. Here perhaps mors than 
In any other single cart the impossibility of normal removal of the original from 
the paraS* appears 


A second consideration la tlie proof* based on ex- warm paraffin several time* and awaiting the complete be at 
amlnatlun of the casts. We have already shown that solidification of the glove (which takes 15 to JO initiate* have 

our mold* were Indisputably made on living human In the air and from six to eight minutes In cold water) not 6 

hands. This at once disposes of the hypothesis of a Then an Incision Is mude with a rnsor or sharp knife ttanc 

fraud by aid of an India-rubber glove We have rtv- along one of the edges, from the base of the fingers ss of till 


s the wrist. The hand can then bo released by rontrol 


difficult cal with the sillier normal tales by using a normal ho¬ 
lds kind, mun hand Could this process have been used by our 
mediumT We cull llie close attention of readers to what 
an these here follows, for It Is the jsilnt of the wlmle question 
Hi living Siippoiiing the ttirdiuiH to hare found net how to 
ed The make porn jjln (/tore* artificially, he would ha is her* »*- 
and Into able to do th Is during the tenure lie mutt a certsarUy 
here made them he forehand and hare 
brought them in surreptitiously Hut we 
are able to certify that the moldt were 
actually made at the stances We shall 
now advance the proofs of both these 
statements 

The moldt, under tuppotition of fraud, 
tcerr assundly not made during the 
stance. The proofs of this are numerous 
and derisive The cisilrol rendered all 
complex and delicate movements Impos¬ 
sible The digital Imprints of the casts, 
scrutinised at the Prefecture of Police 
by M Bnyle, the highly distinguished 
chief of the Criminal Identification Serv¬ 
ice are not the finger prints of the me¬ 
dium If it Is* objected that If not the 
hand of the medium It must be the hand 
of one of the experimenters, the answer 
. . Is Hint we have frequently hud the hands 

vre perhaps mors than „ f chlMpm , wh cn there was no child 
il of th* original from present and no child could have got Into 
Hie laboratory 

Tills Inst argument Is derisive If there 
complete be any fraud, the fraudulent mold* must necessarily 
) minutes have been brought from outside But the moldt were 
1 water) not brought from out tide Thiy trerr made during the 
irp knife stance itself In order to have mathematical certainty 
tngers as of Hits, Professor Rlchet and 1 devlded on two mean* of 



due* similar molds small lateral movements which detach It little by little The first consisted in coloring our jmraflta ltnma- 
from an Indla-rub- from the waxen glove The edges of the Incision are dlately before the ex)s*rimenl Our mold* all had the 

her glove distended then brought together and qnlckly re-dlpped Into the exact coloration of the paraffin so prepared In the 

with water, dipped parafltn to conceal the Joint and thus get a mold In laboratory We also decided to mix with the paraffin 

into paraffin, and one piece. , some substance soluble In It and admitting of chemical 

emptied for with- The Joint does not show much If the oi«ratlon Is well test Herewith Hie noles of this crucial experiment 
drawaL dtma; but In order thnt It may be successful, one coo made December SI, 1020 


Itila can easily dittos la Indispensable—the glove u 


b* dene, although times the thickness of the super-normal molds. We five grama of It Into the 
with air the expert- have been unable by this process to obtain tkis gloves, several times, samples of th< 
ment fells ss the because these were always fractured on withdrawing twin, and saw that the 
thing floats an the the band. Further, this process can only be applied to chemical reaction Is well kn 
top of the paraim. an extended hand. It would he quite impossible with lng a little of the paraffin 


test Herewith Hie noles of tills crucial experiment 
made December St, 1020 

After several trials I chose choterterin. I poured 


* to the positions in the more surprising photographs sulfuric a< 


several times, samples of the treated paraffin, for choles- 
terln, and saw that the reaction was clear This 
chemical reaction Is well known It consists In dissolv¬ 
ing a little of the paraffin In chloroform and adding 


ttlowl) and gradually a red ci 


* prevent of the Joint It« 



fracture on with¬ 
drawing the rubber 
Dot the result ob¬ 
tained Is character¬ 
istic of th* procea* 
used; there are 
none of the precise 
details of the hu¬ 
man hand, and 

peartnc* U absurd¬ 
ly deformed—a car¬ 
le* tore of a hand. 
This deformation I* 
inert table wbsn we 
are using India- 


era could nut have been used by the medium, era If 
our control had not placedhjn insuperable obstacle to 
Its employment 

The ascend fraudulent process Is more complex. It 
consists In using th* hollow mold of a human hand 
Into this mold tame substance inch is melted sugar, 
both fusible and aoluMr, lx poured. When solidified It 
Is removed from the mold and dipped Into the paraffin, 
It la then placed In a tank of cold water and left till 
the cart dissolves end the glare remain*. An Improve- 
mentoa this, w* have lw« toM of, but have not tried, 
const its In replacing the sugar by water froseo at 8 to 
10 degrees (OenWgrede) gefew fnestac-potnt. A cart 
In supsr-froaen Ice 1* thus obtained It can be qnlckly 
plunged into melted paraffin and a eery thin glove Is 
once formed before the coat begins to melt and effaces 


sure method of verlfving whether the molds were made 
during the experiment wllh our own paraffin The 
testimony of our senses was confirmed with mathemati¬ 
cal precision 

The manipulations had been made by myself alone 
before the sitting, In absolute secrecy The lank of 
paraffin was placed <« the rectangular table about two 
feet from the medium Control of the hands of the 
medium, complete, several tlines stated aloud Very 
dull red light Roon we heard the splashing In the 
paraffin and perceived the miecesshe phases of the 
operation. When I Judged this operation finished, I 
Increased the red light, and we could see on the table 
two molds still warm One was the font of a child, 
admirably sharp In Its outlines, and extending up 
(Continued on page SIS) 
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The Animal Hospital 

Surgical Treatment for Horses, Cows, Mules, Bogs, Cats, Goats, Canary Birds and So On 

By WMam&McGarry 


-D1UIK8, ra«i und molt* can now be given 

Q surgical treatment tor tumors, wound*, 
laryngitis, ruptures, broken bones, severed 
tendons, distortions and many Internal 
diseases that formerly made It necessary 
—“ to shoot them. Such operations are being 
performed every week day In the year, not only for the 
purpoee of getting Information concerning rare disease* 
that may be of value later In treating human beings, 
but to save and prolong the lives of the animals and 
to Increase their usefulness. And the some facts apply 
to dogs, rata and other pels. Including rabbits, goats, 
cunary birds, parrots, monkeys and even tlie pungent 
skunk l nwy apply also to barnyard fowl—chickens, 
geese, ducks and turkeys. 

What might be called the other side of the anti- 
vivisection story was brought to public attention quite 
recently In Philadelphia by the announcement that there 
had lieen set up ln the University of Pennsylvania 
veterinary hospital the flint operating table ever built 
for the accommodation of horses und other large ani¬ 
mals. The machine was designed by Dr John W Adams, 
professor of veterinary surgery and obstetrics at the 
University and chief operating surgeon at the hospital, 
which Is run ln conjunction with the school. It was 
evolved after several years of exjierience and after all 
existing apparatus hud been found unadaptable to the 
peculiar needs of the veterinary surgeon. 

The table when Hot ln use looks like a 
section of Iron wall bucked by leaning 
braces It Is oblong, and while standing 
on Its side ltu width Is a little more than 
the height of the fullest horse At one 
end there Is a projection to serve as a 
head rest, nnd the table Is fitted with 
leather pads to prevent galling, and with 
Mirai« by width the unlnml to be operated 
on may be made fast to It. The procedure 
when an operation 1* to be performed Is 
quite simple The animal Is walked to a 
pcsdtlon beside the tuble, which stands on 
It* side He ts strapped securely to It and 
a blindfold Is placed over his head. One 
of the surgical assistants turns a lever 
that sets in operation an hydraulic appar¬ 
atus, and the tuble begins to tilt over, 
carrying the horao along In a few seconds 
the animal Is an Ids side, resting com Students a 
fortahlv 

Another assistant then goes to work 
with the unuestlietlc, using exactly the same methods 
as he would on n human being except that the appar¬ 
atus Is larger and specially designed, and more anaes¬ 
thetic must be used In operations on human beings 
it Is (ustomary to start with chloroform 
nnd then after the patient has begun to 
lose consciousness, to use ether That Is 
done because ether has a sickening effect, 



Testing a horse far tubercular 


nude It nunasa ry for the surgeon to kneel A* ether 
time# botsttnf tackle wag mod to lift the hare# to 4 
table. The danger there lay In the Injury telght 
be done to tisane* already weakened by the eptoatUn, 
and various forma of hammocki had bean devised, She 
tilting operating table makee all of tbeao iitimim—nr. 

Almost at the some time the table wo* **t up for Its 
flrat nae announcement was mads la the newspaper* of 
* marvelous operation by a Viennese surgeon, now on 
bis way to Chicago to mittens his experiments. Be I* 
said to have succeeded in grafting a compute ay* 
frum one animal to another in each a manner that ft 
could see Just aa weU as with Its own eye, As a rule, 
however, stories of experiments on living animate bold 
forth no such immediate and start Hag hops* as this. 
Many of the most Important task* of vlvlssctlon ore 
for purpose* that are never explained to the public, and 

It stirs thoughts of supposed cruelty That la why the 
University hospital story tells the other side of the 
antl-rtrlsectlon, for Us primary purpoaa la the health 
and welfare of the animals It treats. 

It was more than 100 years ago that the project of 
le ay* establishing a veterinary school and hospital was flrat 

broached at the University. In 180T the noted Dr. 
th minimum disturbance. Benjamin Rush made on address before the Phlla- 

is ben ln use only a few dalpbta Society for Promoting Agriculture, urging that 
eady to be one of the most steps to be taken in that direction, but nothing was 

_ done until 168S, when the school was 

started. For 40 years the school and 
hospital has bean turning out "animal doc¬ 
tor*” and saving the Uvaa of burden and 
pet animals, but It Is only In recent years 
that Its surgeons have succeeded In devel¬ 
oping a technique in many rsspect* equal 
to that achieved by surgeons treating 
human beings. Twenty-two years ago the 
University, In cooperation with the State, 
erected a group of sanitary, fire-proof 
buildings specially equipped for the treat¬ 
ment and can of ailing animate, and those 
have been added to from time to time 
until the hospital la perhaps th* Unset of 
Its kind in the world. 

It la only a few year* since It was the 
practice to shoot a hone or valuable cow 
or bull which had suffered a broken teg. 
he University of Pennsylvania Inspecting and In many parts of the country that to 
bercalar germs still being done. The record* of the hospi¬ 

tal show 11 coses of fracture treated wttb- 
valuable adjuncts to veterinary surgery Heretofore ln a year, six of which were successful. The task is far 
all aorta of expedient* were used ln serious operations more difficult than to repairing f r ac tures of human 
on large animals. Sometime* they were performed bane*, stece to nearly every case considerable titoe 
while the animal, unconscious, lay on the floor. That etepnea before the horse gets treatment, and during that 

. period he often splinter* the broken ends 
of boos* and Irreparably damagfe the 
surrounding ttesuao, TW sfo fV to ftve 
cases It was ImpeasHTMf to save the sslnul. 







































SCIENTIFIC AMERICAN 


819 


8«m*« Mm* to Jbk* It Harfwood 

kbtt* has develops; In BoOnd m 
jti indwtry tfftldi may bring about mormons altent- 
WH fe 0M eaMmton of hard woods. It bM bss 
pw*>» to convert soft mxk, by p rss rt a g, into hard 
woods, which prcsoat a very good tUMnuo, 

Wbte on looks at a piece at wood In cross section, 
«t teds all kinds of tears sad bandies of fiber* «n- 
doffing osTlUes. Tbses oaTitles are —sntlsl tor tbs 
at# of Os plant, tor they ass to tbe transfer of water 
and food, as well as to tbs storage of issorvu material. 
When tbs plant Is dead, however, and the wood U going 
to be used, then these carl tie# are an unfavorable dr- 
constancy beeanss they lower tbs raise of tbe wood. 
It Is then last tbe quantity of teen which governs the 
vabM The more cavities there are, with regard to tbe 
namber of tears, tbe softer and more easily split Is the 
wood. It IS also a well-known fact that tbe natural 
bard woods are characterised by a very small quantity 
of caTitle*, compared with the number of fibers. From 
this it follows directly that aa soon as one succeeds In 
diminishing the amount of ca Title* in a defined kind of 
wood, this wood must have better—or harder—proper¬ 
ties. Although this idea la aelfevldent. It has only re¬ 
cently been realised hi a technical way 
Whro a piece of wood Is subjected to a uniform high 
pressure, along with a high temperature, the above- 
mentioned cavities are pressed In and the piece de¬ 
cent see largely In volume. Tbe neceaeary pressure of 
about 900 atmospberee must, of course, be applied 
equally co aH aides, and this la best accomplished by 
using a liquid aa the pressure medium. Water Is un¬ 
suitable, however, for It penetrates into the wood and 
thereby the pressing effect la lost A satisfactory me¬ 
dium has been found In asphalt, which tally Just pene¬ 
trates Into tbe wood, and then forms such a bard layer, 
that farther pntetration Is Impassible. 



A whole tree trunk at one time Is placed In aa auto¬ 
clave, dipped under the asphalt, and then subjected at 
a temperature of 100 deg. O. to a press u re of approxi¬ 
mately 900 atmospheres for five hours. The trunk 
shrinks to shout half Its original else and greatly In¬ 
creases In hardness. One has to be very attentive and 
take care that tbe wood baa a definite moisture content, 
because otherwise cracking takes place. If It la dried 
too ranch, the pressed wood begins to swell, aa soon as 
it to brought In coo tact with moisture. Also, at tbe high 
pressure some chemical decomposition reaction takes 
place, which appears to be necessary for the su cc ess of 
tbe pressing With insufficient care a formation of 
caramel can occur, which causes a darkening in the 
color 

When the wood ie pr es sed, the outer layer, Into which 
the asphalt has penetrated can he aawn off, and then one 
con eat It up Into whatever piece* of lumber are desired. 
These pieces possess a very beautiful marking, since the 
layer*, already pr ew ant In the wood, are now much 


closer together It makes a magnificent shining polish. 
Up to the present, llgnostone, as the product la called, 
has been chiefly fashioned Into golf dubs, loom bobbins, 
walking sticks, and luxury articles, but eepednlly In the 
domain of Inlaid work docs It promise a good future. 

It is easy to understand that the natural bard woods 
In the future may experience a strong competition from 
Ugnoston*. 

AnffaMq oa A Wood that Resists the Attack 
of the Teredo 

M taste recently conducted In Dutch Ouiana, It 
_ .peara that a wood has at last been found which Is 
Immune to teredo attack. This wood is Angeiique 
(Dtcorynl* parnensto Bent tv), which Is said to owe it* 
teredo-red sting qualities to the presence of fine parti¬ 
cles of allies In tbs fibers, which act aa an abrasive on 
the boring apparatus of the mollosk Physically, Ange¬ 
iique Is a dark brown, heavy wood with h specific 



gravity of 0.851 when freshly cut and 0T46 when 
thoroughly dry 

Angeiique was subjected to rigorous tests In the lock 
gates of the Suramacra Cunnl, which lies Juwt south of 
the city of Parumurlho, the capital of Dutch tlulutm 
This waterway connects the Surinam anil Hnninmct-u 
lllvers. The water of Iho canut Is brackish and the 
local government has experienced great difficulty In 
maintaining the gnles and other timber structures be¬ 
cause of the presence of the teredo The gates were 
originally built of Dememra green heart, a wood which 
gained liiuih publicity during the building of the 
Panama Ca nal, ss It whs selected aa the best wood 
known ut that time for use In look gate construction. 
In waters Infested with llninorla It was not long, how¬ 
ever, before It became upiatrent that greenheart was 
being rapidly destroyed In the Sarnnmccn < tonal, and 
the Dutch Uuluna government undertook lo find. If 
possible, r local tlmher having durable quulltles that 
would buffie the t<redo 

Among the great number of wishIh experimented with 
was the native Angeiique which after five years sendee 
In n pnrth ulnrly bndlv Infested hieulltr, was. for all 
prnctleul pur|Hwe*, found lo lie free from attack, while 
the greenlanrt placed under the same conditions was 
utterly drslroved within two jiars 

Angeiique has been used since ll»15 In Dutch Oulan* 
hy the luenl railway company to replace Imported teak 
In the building and mnlnlinance of railway curs. When 
properly drlid It nnswirs I lie purpose exceptionally 
well, nil hough it lias the disadvantage of living harder 
to work In all places where tougtinew* nnd resistance 
to abrasion are required, It cun bo safely recommended. 
Angeiique Is found In large quantities In tbe eastern 
half of tile province Sis-Umens six feet In clrruiufer- 
enro and 00 feit clear boh ure conunoD while trees 
as great hs nine fret In iln umfi rente and having a full 
ninety feet of bole arc not evci ptlonul 

How to Make Lime Set Quickly 

QOMK months ago the Bureau of Standards developed 
O a quick-setting lima Composed of one volume of 
ground quicklime and Iwo volumes of hydrate. The 
commercial success of this material depends upon find¬ 
ing some w ay to make It keep during shipment, or else 
to make It Into finished form at the fiactory. Working 
on tills laltor phase of the subject tho Bureau has been 
developing a cast lime partition tile Hxpertmcnts 
have shown the best composition to be one volume of 
wood fiber, five of quicklime and ten of hydrate, and 
that the best curing condition Is outdoors exposed to 
the weather Such a block sets so that It can be re¬ 
moved from the mold In ten mlnule*, can he handled 
In twenty minutes, can bo sawed and nulled, and has a 
compressive strength of 100 pounds per square Inch at 
seven days. It to about 20 per cent heavier than 
gypsum tile of thp same slxr, and experiments are now 
being conducted to see If the core volume can be In¬ 
creased without too great a sacrifice of strength > 
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Why Headlight Glare? 

How Uncle Sam Tested the Headlights on 400 
Ordinary Motor Cars and What He Found 

By George K Dacy 


ie wroag 


Of the car They produce a 
narrow (one of Illumination 
about 80 feet deep extending 
from 20 to 100 feet ahead of 
the car, depending on the de¬ 
gree of light. When corrected, 
they should produce a broad 
noe of light extending from 40 
feet In front of the car to 200 


to the left of the left-band vertical 
line Intercepte the light which would probably reach the 
of an approach tug driver 100 feet away HU* light. 


GOOBDINO to In veatl gallons made latterly 
by natlunal automotive engineers, the 
automobile headlight* on 10 out of 20 
motor car* are defective to the extent 
that they Jeopardise the Ufa and limb of 

' .. 1 other nutolxtH a ho meet and pax* them 

Recently, tTncle 8am’* official representative* tested out 
the headlights of 400 automobile* In the District of 
Columbia—these car* were wry typical of the general 
run of horseless carriage* used throughout the entire 
country—and found that OR per cent of them were 
*o Imperfect In one wny or another os to endanger tbe 
safety' of the operatora and other motor car owner* 
who chanced to meet them on the open highway 
In thla day and uge when most of the 
States—where automobile traffic 1* heav¬ 
iest—enforce stringent regulation* about 
tbe design and adjustment of headlight*, 
the tael that in the nelghlxn-bood of 10 
out of every 20 seta of headlight* violate 
State regulation* through the carelessness 
of the car owner* and drivers, 1* ustuund- 
tog. In the arts and Industries, vie ore 
constantly reading about the formulation 
of new safety codes for this or that 
trade The resources of science ore yoked 
to the task of taking the duubt and (lunger 
out of haxurdoua occupations. And at 
the same time, we motorists, as n class, 
through sheer neglect are promoting a 
> In highway travel by forgetting 
— -a In the 


Study of the rectut survey mode of District of Colum¬ 
bia motor car* show* that over one-half of the car* vio¬ 
lated the local traffic onltnanoe* due to the fact that 
their headlight* were glaring. In the main, this condi¬ 
tion wns due to Improper adjustment of the lenses. 
There 1* absolutely no excuse for such error* of head¬ 
lamps for It take* only a few minute* of well-directed 
work to correct them. Increased safety and greater 
rood Illumination are the worthwhile result* of such 
activities. Time spent to checking and adjusting head¬ 
light* probably offer* a better return than could be se¬ 
cured from a similar amount at work an any other part 
of tbe car, with the possible exception of the brake*. In 
‘ automobile maintenances does the 


t serviceable and efficient condition 

Tlie results of the headlight search and 
research are startling to most of us when 
we understand that 782 per cent of the 
lump* tested were out of focus. You Laboratory 
know how It feel* to be driving along a 
slippery, sklddy pavement aotne black, 
rainy night and ull of a sudden to have an approaching 
car almost blind you with Its powerful lights whose 
beam* have gone astray due to the neglect of the owner 
If the figures are Impartially representative—tliere Is 
every reason to believe that they are—you may expect to 
1» nearly blinded by the unsatisfactory lights of 782 out 
of every 100 motor vehicles that you meet Tlieae fBrta 
and figures are astounding enough to keep timid motor¬ 
ists kt home stormy nights, when the dangers from Im¬ 
properly adjusted headlights are maximum. 

Not only la the man who drives a cur with faulty 
lamps a menace to all those he meets or pasaea, but ho 
•Iso la a source of danger to himself and the occupants 
of hi* car The lenses of his lamps may be so dirty that 
they onto throw liulf enough Illumination on the road¬ 
way—R2.8 per cent of the headlight* examined were 
suffering from dirty I 
driver muy guide his car Into the ditch or < 
embankment Just because hi* lights were so dim that he 
could nut see where he was heading Of all the car* 
Inspected, 4H.T per cent had headlights that were not 
correctly tilted 40 per cent had dirty, rusty or dented 
reflectors, the lenses In 882 per cent of the car* were 
twisted In the hcndlntniix, while to 28.6 per cent of the 
cases the beodlumtvi were not parallel. 

Dirty lenses and re (lectors simply reduce the average 
efficiency of the headlamps. However, they become 
dangerous when they do not transmit sufficient Hght to 
the roadway to make driving safe. Head i lamps that 
are not parallel are extravagant profligate* of light, a* 
rays which should be reflected down the road serve only 
to Illuminate the surrounding scenery Lack of focus, 
twisted lenses and lamps tilted upward result In a waste 
of light and throw a Minding glnre Jn the eyes of the 
er Headlamps that are tilted too far 
B light the highway tor only a short distance to front 



Fifty-seven different makes of headlights divided Into 
three main classes were tested out In the recent Wash¬ 
ington survey, the Bureau of Standards experts furnish¬ 
ing their services free of charge to all motorists who de- 
Beventy-two per cent of the cor* 


with devices that were of some value hut are not on 
the latest approved lists, while 42 per cost of the cars 
carried devices that were practically wo r t h les s been use 
they could not be adjusted to eliminate glara without de¬ 
creasing road Illumination below the limit tor safe driv¬ 
ing. Despite that good devices wait ta- 
stalled on many of the cars, the head- 


a only 7 per cent of the beat devices 


general driving public require direction and education 
more thnn to tbl* simple little nutter of lamp upkeep. 

The cur* were tested for efficiency of lUumtoatlon by 
driving them to turn Into position about 20 feet from 
a special screen on which was drawn a horizontal ltoe 
at the level of the lamp (about 86 inches) and two vorti¬ 
cal lines spaced the same distance a* the headlamp* 
(about 28 Inch**). Tbe latofsactlans of these vertical 
lines with the horlaoutsl tmes represented the projee- 
tl<*» of tlie centers of the lamps to the s creen along a 
line parallel to the surface An 
which the car stood. Tbe 


properly, tbe lamps «n 
throw on tbe screen oval] 
elliptic*! patterns with I 


52 per cent were dangerously glaring. 
In the second class of device* mentioned 
above, 0(U) per cent were glaring and only 
1 per cent In good adjustment while all 
the lights to the third class were glaring. 

Tbe Installation of approved headlight 
devices on any automobile la merely the 
Initial step to securing safe, legal and 
adequate road illumination. It la fund* 
mentally Important that these contriv¬ 
ances all be maintained to tbe acme of 
tment If they are to function prop- 
Froquent and regular Inspections 
are imperative. With the Jdea of educat¬ 
ing the average motorist to tbe importance 
of keeping his headlights to proper tone, 
the Washington Safety Council plana on 
erecting ■ number of testing screens In 
different ports of the City of Chief Execu¬ 
tives that win be available te the g 


motoring public free of charge. Potentially, It la esatn- 
tlal that adequate headlight tows be enforced tor the 
protection of the motoring public. At present, so tittle 
attention Is paid to tbe proper adjustment of hsodlsmps 
by tht t f* 1 million or m “■ “*■ ‘ 


roadway about 2)8 feet altepd 
while ray* striking 18 toe*** 
below tbe ltoe Jllumtoate {hr 
highway at a distance of flfr 
feat from the ear > 

Adequate gutter lHumlwfe 
tlon la secured by light that 
strikes tbe screen two feet to, 
the aide of the vertical Usd 
and nine Inches below tba 
Una, In order to 



—u —-» to tsetUa eslswsHli iaM8«Wi TTiti 
ndUteeCepafer MSg^amTCiaN 
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A Fool-Proof Recharger for Storage Batteries 

T HHBH luu lately appeared no the market a new 
type of storage battery recharger, which now takes 
Its place alongside the vibrating type rectIBer and the 
vacuum tube rectifier, for ui*e In tlie borne and private 
C»r*ye. The latest recharger la n chemical rectifier, 
complete with step-down transformer and leads, an that 
It may be readily connected with any 110-volt alterant 
lnc-current supply 

The action of the latest recharger la dependent on an 
alloy called "balkife," which I* a form of the element 
tantalum The material forms a one-way valve when 
Introduced Into certain arid or alkaline electrolytes, 
allowing one-half of the alternatlnc current wave to 
paw through It, and completely checking the other half 
of th* wave. In the commercial type the standard 
storage battery electrolyte la used in order to simplify 
cate and maintenance. Furthermore, the recharger con 
tads* a two-winding transformer which allows the re- 
charger to bo used during the operation of a radio set, 
without any danger of blowing out vacuum tube*. 

The new recharger Is of compact dimensions and neat 
appearance. A sturdy wooden caw contains th* trans¬ 
former and the chemical rectifying cell, and provides 
apace tor the battery leads and plug connecting cord. 
The recharger la virtually foolproof. It is entirely 
noiseless in operation, while n small red light, which 
may be viewed through a window In the transformer 
compartment. Indicate# when the recharger Is working. 
There la nothing to adjust It requires no attention ex¬ 
cept an occasional filling with distilled water It can¬ 
not toll to charge the battery, and it cannot discharge 
the battery even when left connected. It cannot short 
circuit It delivers a taper charge which decreases as 
the battery becomes charged, so that damage through 
overcharging Is impossible. 

The writer of these lines has found the recharger 
satisfactory In every way, after prolonged tests with 
six-volt storage batteries used for radio work. The 
electrical efficiency of the recharger varies between 20 
and 40 per cent, depending upon conditions. This effi¬ 
ciency, In view of tbesbnpilc- 


wadilnes have melting pots In which the type metal 
Is kept molten through the application and maintenance 
of sufficient heat However, It Is not generally known 
thut the heat must ho Just so for antlsfactory tyjie 
casting, and that It must be maintained at such critlcul 
temperature within very narrow limits. 

Gas Is ordinarily used for the purpose Electricity, 
which has been gaining more and more ground of lute 
years, Is considered a decided Improvement on gas. On 
Its face It would seem to he the real solution of an 
even source of heat, but In nctuallty there are several 
troublesome factors thut Insist on popping up One 
of these Is Une-voltnge fluctuation, which causes a 
marked fluctuation In the type metal temperature and 
consistency, thus hampering the operation of the tele¬ 
casting device. The average electrically Iieated metal 
pot requires anywhere from 2,000 to 2,800 watts of 
energy, which Is a strain on the average electric light 
circuit 

The latest developments In this field take (lie form 
of the equipment sliown In the accompanying views. 
A vibration thermometer Is Incorporated, In which the 
distance of travel of the pointer has been limited to one- 
eighth Inch The pointer Is held constantly under spring 
tension against the positive contact As the heat In 
creases, tlie pressure against the pointer Is built up 
until the spring tension Is overcome and the needle 
•naps positively from one contact to the other In 
cooling, the reverse operation takes place This posi¬ 
tive action Insures perfect contact and the sensitivity 
of the needle Is Increased the more the machine vi¬ 
brates. The actual contact rad of the needle Is a loose 
roller which must travel around a high point In moving 
from contact to contact This automatically turns 
the roller on the qdndle, and presents a cleanly scraped 
contact surface to each movement This thermostuth 
control Insures a temperature regulation of 25 degrees 
on the operating machine, and 80 degrees on the Idle 
machine 

A chemical Investigation made at Columbia Univer¬ 
sity proved that there Is s critical temperature of 


type metaL Between the limits of 750 degrees and 1000 
degrees F, und Im reusing directly as the antimony 
content Increases and ulso Increasing directly as the tem¬ 
perature Increases, (here Is a very derided mllan of the 
antimony on Iron Tlie affinity of Hntlmony for Inn 
causes great activity of these two metals within them 
limits. Tlie cleanly finished surface of Iron or steel 
will be attacked at once, tund In the case of thin sheeting 
the Walla will bo penetrated 

This was exactly tlie case of the Immersed heating 
unit The units were niude of channel Iron und pre¬ 
sented an Ideal surfuce for tills wtlun. The space 
between the heaters and tlie walla of the crucible would 
gradually become clogged with drum which acts as a 
lieat insulator The temperature of the metal In thla 
space was naturally higher because the outside heater 
was also radiating heat In this direction This natural, 
excessive temperature was very much Increased by the 
above-mentioned accumulation of tlie dross Insulator, 
which hampered the conductivity of heat from the unit 
Itself 

The melting point of tin Is 440 degrees F, lend 820 
degrees, and antimony 11 TO degrees. When these metals 
are mixed, the melting point of antimony Is lowered 
considerably As the temperature of the metal In¬ 
creases to 800 degrees anil above, the tin element as 
well as tlie lend element Is gradually burned out to • 
certain extent As the melting point of antimony Is 
much higher. It Is burned out more slowly The result 
Is that the proport Innate percentage of nntlmony Is 
Increased as the percnniage of tlie other elements Is 
decreased Tlie very high temperature In the space 
between Immersed heaters and crucible walls foster 
this condition. The Increasing percentage of antimony 
and the excessive local temperature of the mixture set 
up the most satisfactory conditions tor the chemical 
actlun of the antimony on the Inn channel shell This 
shell, therefore, ha* often been attacked, penetrated, 
the metal seeped In nnd tlie unit was short-drcuitwL 

In tlie course of scientific research to establish the 
action of antimony no Iron, It was also necessary to find 
an element which hindered 


Ity and thorough reliability 
of the recharger, Is ample. 
Testa on leakage Indicate 
that the recharger may re¬ 
main attached to the battery 
without danger of discharg¬ 
ing It The chemical valve 
will stand a back pressure 
of 250 volte before It allow* 
current to flow through In 
the wrong direction. 

A tending storage battery 
maaatocturer baa recently 
Incorpor at ed this recharger 
in k compact unit together 
with * storage battery. Tbua 
to njfegle wooden rase, 
tbo nrtto amateur to enaored 
a redahte source of filament 
current etr plate current, or 
both* without the tantal mgl- 
tip&fcy ef apparatne odd 
the bother of connecting oft 

f * fee wen mown that all 
A Mnotypea, toteetypea, mon¬ 
otype#--end other tonus of 
type setting and type-coating 



Lteb IteMtad type ef electric type teetal heater, with vibrating type of themometer central. fffeMi 
Internal details ef the vibrating thermometer 


this action Of all those 
tried, the most effective and 
most economical was found 
to be the scaly surface on 
Iron qe wings , if this ear- 
fare was penetrated by filing 
or machining, the action was 
the same 

The nlch rowe wire heaters 
were Inclosed to drawn steel 
tubes. It wua necessary to 
manufacture these tabular 
units so that they could be 
Immersed In molten treat at 
2800 degrees F„ and allowed 
to remain there until auUdlfl- 
catlun without fear of melt¬ 
ing. The danger of explosion, 
due to moisture within the 
tube, was also acute The 
manufacture of suitable units 
has now been successfully 
accomplished and the tubular 
heaters are covered by not 
less than one-eighth Inch of 
cast Iron It Is Impossible 
tor the antimony to pene¬ 
trate this construction and 
the heating nf the type metal 
I* at Its licet 
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Righting a Capsized Ship 

ful Righting and Setting Afloat of t&TSraiitiafi 


Steamship "Avare” in 

By Dr. M. Probtt 


Haib^r 


A few of the palHsg winches within the pier (bed 


(roups of four or six, forming SO fixed points tor the SO 
tackles, each of 40 or 00 toes pulling power The total 
polling power was sstlmatsd at 1320 tons. 

Within the short time at disposal It was rather diffi¬ 
cult to assemble the noceseery lengths of steel ropes, 
the whole length of which had to be 20000 rank. With 


IHEN the Brasilian pawwnger steamer duced for on account of the i 

‘ Avare* was leaving the dock last year In the shed no more than 22 winches could be placed 

with double bottom tanks only partially there There were also eight floating winchea, each 
filled she captdsed ft r want < f sufficient with Its own boiler on board. Three were moved to the 
stability and <nu*od the loss of SO human quay below the main tnckles 

lives In It* wrecked p>*ltlon the ship It was also nn Important factor to have an adequate 


which was lying between 
two pier* was a big c I elude 
to shipping A quick sulvng 
Ing operation therefore wu« 
demanded In the Interest* 
both of the owner* and of 
the Harbor Authcrltlcs 

The vessel with a tonnage 
of 8227. ha* a length < f 4 W 
feet a breadth of C6 ft.t 
an.l a depth cf W feet Site 
was formerly owned 1>v the 
North (.cmian 1,1 vd under 
the name Sierra Snlcndu 
but In tho riuce Treutv cf 
\ersallles *ht was trun* 
ferred to the HruslUan (itv 
ernment Tlie Vulc in Works 
of Hamburg undertook tin 
salvaging work their large 
ahlpbulldlng yards hi Ini, 
situated very near to the 
place of tho accident. 

The distance between ship und land being only 800 
feet tho salvaging w«l pratlu illy a simple matter tho 
method adopted having often h*«n practised on smaller 
boats with some gnatei nniq llcutlims also on the 
German liner ‘Onehsnnu 
sink 1914 and salvaged 1017 
In the Hlver Schelde. near 
Antwerp and on the Amert 



------ ir water, tha 

hoWa of tbo shjp below tho third dsek wart mad* Marty 
watartlght and partially soundod by powe r f u l r*"T* 
on board of the aalvag* ba rg es. The w eight to bo 

tag of the required rtghttng moment waa galnsd by 


first and hardest period of lifting, finer salvage barges 
and the floating crane of the Yukon shipyard were 
moved to the deck side of the capataed vassal. Tbses 
exerted a lift of 800 tana. Tha total tuning morass t, 


water, hitherto used by ship, 
ping was shut off, prepara¬ 
tory to stretching the steel 
ropes of the tackles between 
ship end land. The valve* 
on the steam pipes leading 
from the tugs were opened, 
the winches tested, and the 
steel ropes gradually pullsd 
taut On tha morning of 
August IB the holds of the 


The captured “Avars,” with 12 steel trestles erected spec her side far 


of the palling cables 


ssr. 


on a blast 


supply of steam for the winches on lai 
two large tugs containing 10£00 square tea t heating 
surface were disponed as close as possible to the main 
winches and from the tugs steam pipes of six Inches 


j 

V\^w* 1 , os**. 





warn 


Paul which capslsed and 
waa salvaged In New lork 
Harbor This was dime bj 
raising about 12 triangular 
trestles cm the port side of 
the hull which was strength 
ened by longitudinal girders. 

Then these trestle* were con 
nected by means of tackles 
to fixed points on the pier 
consisting of driven plies 
The tackle* were then pulled 
by steam winchea until the 
ship was righted. After be¬ 
ing righted the ship could 

be ballasted refloated and towed to the dock diameter connected by flexible bases were c 

In spite of the slmpHilty of this method, axtenstve to the battery of winches. Similarly exhaust pi. 

preparations were required cm the pert of the shipyard arranged parallel to the supply pipes, sxhauffini 

and her contractors. Treaties 8.1 feet high were eon. of the shed upwards Into tha 0-*“ 

structed riveted and erected 
on bcHrd by means of the 
> ulc mi s lurgt floating crane 
As the structural material 
for this w rk 11 uld be token 
from the yard* stork the 
whole work v 
within a few we 


kevs and wine he* began to 
pull at fnll power In a short time a small lifting of the 
ship was observed the winches continued taming and 
bach by Inch the superstructure was raised out of the 
water The turning was continued without Interruption 
until the Inclination of the 
ship was 18 degrees, the hull 
having been turned through 
72 degrees When this aagk 
was reached the work was 
stopped the first stags of 
salvaging being finished. Af 
ter being righted tbs'Avan’ 
was made fully watertight 


the ship, to peasant a repeti¬ 
tion of the eapaMag at the 
-mt when the weight at 


This shews, left to right, the pulling winches la thg «Uk shed, tbs 
steal trestles erected ea bar side, and the ft 


the result that the Hat of the 
usd. AO thg water above tha 


forming a rigid frame 
At the same time 
piles wvre driven Into the 
sand bottom of the quay 
shed by mesas of two steam 
drivers used for building 
work Altogether, 182 pile* 
of 85 fleet length and 18 



ww*adt a <«***» 
0Mdk% per «mt at 
the tamsl cost sf the eMp 
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Hie W@fM* 8 Luytst Gasket 


i fatmpm i«a 



Somethin* Different in Belt Conveyor* 

O K decidedly unusual design la the belt conveyor 
recently totalled In the Berlin trunkline tele- 
pbone exchange It taken the place of the flat-tube 
pneumatic mall InstaUntlnoa formerly In use for the 
tranamlaalon of order sllpa The new belt conveyor 
couipriaea a belt penning along the trunk line record 
table* and I* baaed on the fact that the friction coeffl 
riant of paper on metal la only half an much an that of 
paper on textile fabric The order bulletin In slipped 
between the traveling belt and a plate of sheet metal 
nerving to guide It and, on account of the greater fric¬ 
tion, adheres to and woven along a 1th the belt Inasmuch 
as the name scheme would seem to land ltaalf to many 
other applications In caonectton with the conveyance of 
Urge quantities of totters, sllpa and other light objects, 
It to of more than peering Interest 
The essential Idea of the new belt conveyor is made 
clear hy the drawing which ahowa the wovm belt, 
the sheet metal guide, the letters or slips of paper, and 
a puller Part of a typical Installation U shown with 
npa and downs and sharp curves to demonstrate the 
flexibility of the system, aa well as the electric motor 
drive It will be understood that the belt doc# not have 
to be continuous. An Ingenious mechanical arrange¬ 
ment penults of transferring messages or letters from 
one belt to another, and there U even a possibility or 
guiding the traffic through angles of leas or more than 
90 degrees by providing an auxiliary pulley which, by 
means of sheet metal platan, connects the two belt sec¬ 
tions. In the ease of paper slips of constant rise the 
belt should preferably be adapted to the width of the 
paper. The paper slips or other light objects conveyed 
by the halt era at tba opposite end, discharged over a 
pulley into a hopper 



Its simplicity and low coat are, of course, the main ad¬ 
vantages, while the ease with which It turns corners and 
cHinb* qp or goes down makes It mors flexible than a 
plain bait con v eyor found tn soma telegraph offices. 



A 


it la 
in the 


facturer In the world *uih s consummatlcm la quite 
fitting Measuring 10 fret 9% Inches In dluroeter on the 
Inside and a full 11 feet In Its grentest diameter this 
mammoth gasket required. In urth r that It might to best 
advantage be posed for a photograph, the support of 
three men, one Wandlng well up on a lofty step ladder 
two mounted on high office stools Bucli a gasket must 
he handled with care and if shipped without thaws tlon 
or balding would require a good bit of a freight tar 


Directive Radio TranmnWlon on a Wave- 
Length of 10 Meters 

U NTIL recently radio rommunUntlon was for the 
moat part carried on from a transmit ling station 
to <me receiving station that la, It wus point to-jmlnt 
<onmiunlcutlon Tbcrt wt re only a few sisxlal kinds 
of service, such as time and weather signals, which 
were transmitted from a sending stutlon to any con 
slderable number of receiving stations Ilowever, even 
in (be cnee of ‘point to point * tommunltntlon radio 
signals were sent out In every direction and could If 

desired, be received bv iny statical within a certain 

distance regardless of its position with respect to the 

transmitting station Since the total number of mea 

sages sent was small a comparatively small number of 

wave lengths was auflUunt to take cure of truffle re¬ 
quirements With the development of radloteieplmne 
transmitting apparatus the broadianting of voice or 
music bv radio has assumed an Important position and 
the waves used In this work occupy a wider band of 
wave lengths than tlie sharp waves used for radio tele¬ 
graph signals. With Hit greatly Inert ns d truffle and 
the much wider hand of wive lengths which It oc 
copies, considerable Inttrfereaee has dt volci|iod among 
broadcasting stations nod Iwtween broadt anting stations 
and radiotelegraph stitlnns 
There nre two wavs f reducing such Interference 
To direct the waves fr m the transmitting elation In 
n narrow beam toward tho receiving station Hnd to 
employ In such transmission shorter wave Ungthn limn 
have heretofore been nstd In England Investigations 
have been made of directive short wave transmission 
and at the Bureau of St indards experiments have been 
conducted on transmitting apparatus tmplovtag elev 
tron tubes which transmits a directed beam of radio 
wares and emplovs waves ns short as 10 meters In 
these experiments a ri Hector has been used ccnalstlng 
of short parallel, vertli il wires arranged on a frame 
shaped like a parabola or reflector functioning In much 
the same way as the mirror for light waves Forty 
vertical wires were used and the gem rating set with 
Its small antenna was plated In the focus of the para 
bo la, each wire was timed separately to 10 meters by 
adjusting Its length, and it was found that nbout 75 
per cent of the radiated energy could he confined within 
on angle of approximately 75 degrees 
This apparatus la described In Scientific Paper of 
the Bureau of Standards No 487 and can be obtained 
from tbs Superintendent of Documents, Government 
Printing Office, Washington, D O, at 10 cents a copy 


f Standards U 


Fatigue Test* of Limes 

A S noted last month the Bureau o 
carrying out a series of testa to det 
extent stone will fatigue under a continuous load The 
specimens are prepared In the form of beams which 
nre supported at the ends and have a load suspended 
from the center which is calculated to give a stress In 
the stone equivalent to two-thirds of the ultimate 
strength Deflection measurements are being made at 
Intervals to determine If there Is a continuous m 
which, apparently, Is tho c 
meats which have been made to date 


Owing a Codfch Every Second 

O CT on the foggy Grand Banks the most arduous 
task of the cod fisherman Is 'dressing down" 
Everyone dreads it, for It mesa* working regardless of 
hours until the Job Is done. If the catch has been 
heavy, midnight or even the dawn following, sees the 
entire crew hard at It by the light of flares. No one, 
not even the cook, commonly known while afloat aa “the 
Doctor,” may have any respite. The deck U slippery 
with parts of tbs thousands of cod that have been slid 
from the knifs of the slitters Into the hold Cut Angers 
are of no avail as sh excuse tor laying off 
Power has takril a lot of dm meanness out of life at 
aea and the same Utile gaaottna engine that hoists the 
sails end weighs the author will now have more to do— 
and the crew, Isas The 1 Iren Splitter” does the work 



An eleven-foot metallic gasket 


of 00 to 75 imn who now wield sharp knives on the 
Grand Banks oil Newfoundland up uh ng tin Labrador 
as well as la the localities frequented hv fishermen from 
1 ranee Ijtglnnd and Scandinavia Ivcrj second the 
new mnihlne taken a frtsli codfish and as often It turns 
out a dressed fish It performs all the usual opera Goes 
ofsplitling removing the backbones cleaning and wash¬ 
ing lids Ingenl, ns machine was perfected In Seattle 
IVat.hlm.ton bv tin company which perfected in 1905, 
a somewhat similar mm him tailed bv fishermen The 
Iron ( hlnk bit mse It took the plate of thousands of 
Chinese who were formerly emplovtil lo cletin flsli in the 
salmon cannerits of the North Pntifli 

More “Talking: Lamps” 

M OTORISTS who piss through Venktrs N Y at 
night will find U dtvlce Installed at tht Intersec¬ 
tion of five printIpul streets whlth not onlv enables ane 
pnlltemiin to tontiol tht heavv motor and strett car 
traffle nt n congested jsdnt but controls It betlt r than 
Htviral nmcois who wire fi mierlv stntlisud at lids In 
tenet tlon wt re able to do In the photograph tlu three 
bedonnn nt irest tlie t imera revolve wlilli tht ont 
fiirilast nwnv Is stntlnnnn Reside the latter stands 
the single traffic officer whose dutv It Is to mat nil the 
entire group of heitonn Bv pushing a button on the 
side of the distant beacon he almnltiineonsly revolves 
the milt r three hen con'* null of which hears the usual 
“Go* ind “Stop as well ns the corn spending green 
and re<1 lights for nlglit signaling In addition tn these 
signals there Is n gong In eutll lieiiinn which autnmntl 
cnllv rings as tlie top turns thus glvlnp an uudlble as 
well as a vHhle signal 



▲ remarkable group of feu traffic beacons which 
is controlled by a aingto officer 
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INCH almost a century tha 
world baa been dependent 
upon Buaala tor tbe flax 
from which It makes linen. A minor por¬ 
tion had, however, come from Belgium, 
Holland, France and Ireland Americans, 
mostly unaccustomed to observing the culture of flax, 
and therefore unfamiliar with tlw great source of this 
vuluuhle liber naturally associate flax with Ireland, for 
Irish linen figures in literature, and tha words "genuine 
Irish linen,” when applied to tablecloths snd napkins 
connote high quality 

Ireland Is trying to Improve the quality of her linen 
still further hy improving the flax plant from which It 
Is obtained. This Is quite tbe opposite of the trend of 
flax quality In Bussla, the giant of the flax Industry, at 
least In quantity of production. For Russia’s flax has 
deteriorated Russia was satisfied. Peasant labor was 
cheap and there waa plenty of It And waa abundant- 
one thtnka of Russia as a vast expanse of land, tbe cities 
only aecondary Ireland wus put to It to compete, for 
land In Ireland Is scarce Ttiere a nobleman’s estate, 
kept primarily for hunting during a tew weeks of the 
year, might monopolise us much land as a hundred 
peasants would need In order to support themselves In 
simple comfort by raising flax, Hven barren, rocky 
hillsides have been literally carpeted with a layer of 
land laboriously lugged up the slopes In baskets on tha 
backs of putlent peasants. How could Ireland, thus 
handicapped, compete with boundless Russia I By rais¬ 
ing not more, Imt better, flax. 

And so while the Russian neglects the evolution of 
new strains of flnx fiber the Irishman organises the 
Irish Linen Research Institute at Belfast. Kven before 
the Great War, during a decade the Russian yield had 



Improving Irish linen 

been dwindling, jet so great waa tbe remaining total 
production there that flax couM actually be sold to the 
Irish linen manufacturers at about <170 per ton. Ia It, 
then, a wonder that the rent-racked Irish farmers, fac¬ 
ing such competition, gradflniy gave up growing the 
crop? Instead of 100AW acres their acreage has fallen 


paara each eiagfe plant la examhaad, ft* bloraott la *•- 
moved, and la order to prevent cTo a apoUtaaOcn an oiled 
paper bag la placed over it, Tbirty-flre days later the 
plants are pulled. 

Now the plants are atpdlad and raearda are compiled 


Today, of course, Russia exports but a fifth of her 
hundred thousand tons of flax to Ireland of tlm pre-war 
days. By this lopping off of the Russian supply the 
price has been boosted to about $200 per ton. 

How, then, to make flax growing profitable to tbe 
Irish farmers, and thus to encourage Its production by 
them, la the problem which the Irish Linen Research 
Institute fa tackling. At tbs outset, two main remedies 
suggest thcroselvre—Improving tbe yield of flax per acre 
and Improving the quality of the fiber for spinning. 

In order to Increase the yield per acre efforts are 
being made to grow more flax plants per acre, to In¬ 
ert-ore tbe sire of the Individual flax plants and to In¬ 
crease the proportion of available fiber In the plant 
itself 

One apparently simple way to grow more plants par 
acre is to tow more seed. Nature rebels—the plants re¬ 
sulting are spindling. Therefore Ur Searie, the re¬ 
scan h botanist of the Institute, concludes that the re¬ 
sult must be accomplished by breeding taller plants. 
Simultaneously tbe plant breeder will work for a larger 
proportion of splnnabie liber par stem. 

If genius Is the art of taking pains the work dene at 
the Research Institute is ganlM spelt In capitals. Early 
In the mouth of May six to eight thousand seeds are 


cr os s s e c tions are cut from each portion. Thaae ard 
magnified 5000 times and the area of tbe individual 
fibers la estimated by the planlmetor. The number of 
Individual fibers In each bunch ia counted. From there 
and other data what la called tha "coefficient of corre¬ 
lation" for each plant la found. This gives an index of 
the chance of securing an tanprorament to tha strain 
by breeding this plant with other*. 

Be far the work has been au cc ea af aL There has been 
evolved tbe "John W Stewart" pedigree flax which 
yield* 100 per cent more than that grown from commer¬ 
cial seed. This la true both of quantity of yield and 
quality of the fiber Instead of about 800 pounds of 
flax per acre, tha farmer will bare, with the same coat 
of production, over TOO pound*. Applied to Ireland'* 


return of about 8WSOO.OOO. Furthermore, tha retainers 
and the weaver* are delighted by the Immensely better 
quality and quantity available tor making linen. 

Better flax, together with bettor method* of retting; 
are bound to bring up the volume of the Irish linen 


^□"Sftoitni'dte^ ^t^ When Our Teeth are Out of Gear mtuaeof'thedifferential, m th*d«*iw. 

older people hure It and the viscosity, and specific heat ratio of the gas 


1 younger folks are afraid they will get I 

Although the term pyorrhea alveolar!* Is sorption of bane has taken place to such an extent that or pulsation of the flow. 

a misnomer, yet so many people are ac- treatment will be productive of no good or lasting re- The set-up as now arranged will permit the study 
qualnted with the nomenclature, that In order to avoid suit Tl>e patient In moat case* does not recognise that with air of points No*. 1 to 0, as enumerated above, 

contusion it will be showed to retnsln in this article such a bad condition Is present until the teeth are loose, through a wide range of conditions. It may be poari- 

Contrary to general opinion, pyorrhea Is not Inherited. It Is almost too late thro to begin treatment This de- ble to give special attention to Item No. g. It la hoped 

We Inherit type* and forms of teeth, and type* and struction of booe surrounding the teeth Is caused by a that ' “ -- .. .. 


forme of Jaws. We might also Inherit the 
which teeth are no set In the bones as to be conducive 
to the formation of a periodontal lesion. The cau*> la 
local to every affected region About 80 per cent of the 
euro* of pyorrhea result from traumatic Injury Tills 
Injury result* from the pocking of food between the 
teeth, from the lack of proper - 


In traumatic occlusion. 


After the X ray examination has dlsckwed the true the lnvwtigatim of point No. T 


condition of the month, the operator derides what teeth, 
If any, should be extracted. After extraction he pro¬ 
ceeds skillfully to reshape all tha remaining teeth The 
high Irregular points on the occlusal surfaces of the 
teeth should be ground or polished off, tbe operator 


Injury to the tissues by the use of tooth picks, and from simultaneously widening the narrow constricted 




Injury because of traumatic occlusion of the teeth 

Traumatic Injury which results from the packing of 
flood between the teeth la due partly to negligence on 
the part of the patient to not having proper dental 
operation* made to preclude the tend from leaking or 
packing between the teeth, and partly to oversight on 
the part of the dental operator to not making fillings 
which win prohibit such Injury This sort of Injury, 
coupled with lack of dental cleanliness, argura well for 
a speedy loss of the teeth from a pyorrheal Invasion 

WhMi the patient’s attention to directed to tbe Injury 
received by the vlcloua tooth pick habit, that habit Is 
generally corrected 

One can unseat a nail driven Into a board, ,or a post 
driven Into the ground, by striking either near the top 
or from side to aide. This misapplied tore* la what also 
huppena to tbe teeth when traumatic occlusion la con¬ 
tinued for an Indefinite time. The teeth are literally e xtra h eavy piping), besides inffirattog Instruments are 
chewed out of their sockets. ** ^ **' 

The teeth may not erupt to 
A slight Irregularity might throw the entire occlusal 
piano out of a normal occlusion. 

The most potent factor to the production of n perio¬ 
dontal cinupllcutlon Is the occlusal wears of the teeth 
Hie occlusal aurfnees of the teeth wear Into odd and 
peculiar shapes during mastication Botnetlmra grinding 
tbe teeth during sleep tins an untoward Influence upon 
their surrounding tissues When this wear continues 
tor an Indefinite time the teeth are worn teto gro ove* 
and high points. When these Irregular occlusal wear* 
have taken place, n greater mechanical leverage Is 
thffi obtained outside the jnw and the teeth are eerily 
toroed from one rids of their sockets 


until there la a free 
mastication. Tbe teeth i 
most be reshaped until 
of the teeth of the one Jaw with the teeth of the oppos¬ 
ing Jaw, that la, they must mesh properly aa to tbe case 
of gears. 

The reshaping of the teeth, together with the oblitera¬ 
tion of pus pockets, coupled with oral ctennltaeso, will 
generally subdue most pyorrheal lealmt, provided treat¬ 
ment has been Instituted early enough 

Investigation of OrUtoe Gaa Motor* 
TT'OR several months the Bureau of Standards has 
" had under way tbe preliminary arrangement! tor an 
Investigation of the performance of orifice meters. Cur¬ 
tain special equipment, inch aa large died air com- 
colls, receivers, teat line* (mad* of 


Up to tbe present time only a tow preliminary run* 
have bare made. During these runs approximate check* 
were made of the discharge coefficient of the flow 
noasles which are to be used to the final measurements. 
These run* have also served to bring out defect* to the 
equipment and have thus fumlaliad a baris for making 


boat in that it 



necessary to carry out work of this character, and it __ _ _ 

bnrroonlnua occlusion has been largely because of tbe excellent facilities tn a tirebcn'dtog‘machtoe. to (dace of tte'ei 


n the tu 

roots of the teeth receiving the uneven stress. The great 
force and shock incident to the rubbing or grinding tha 
teeth together causes a traumatic Injury to the mem¬ 
brane* surrounding the roots of the teeth which result* 
to their absorption, and Anally In a loss of the teeth 
Frequently n case of pyorrhea la oherved to a patient 
who has no eavttisa and few or no fillings An X ray 


offered to the Bureau of Standards by tha War De¬ 
partment at Bdgewood Arsenal, Bdgowood, Maryland, 
that the taking np of this Investigation has here pos¬ 
sible The present InvesUflfltlbn has barn limited to a 
study of the orifice meter friths type used to the com¬ 
mercial measuring of gas. The principal problem of 
the investigation 1* to. determine tha discharge 
efficient under all the variable dreumstsnees wh 
may occur within the range ef commercial or anglnaer 
tog praetlca. v 

In order to solve tills pro Mem It will be necessary to 
make a careful Study of the effect of the fnllowtng 
the other This variables upon the discha rg e ririM rit (1) The shape 
of the orifice, which may vary from a sharp-edge hole 
to a thin diaphragm to a king flow norale: (8) tbe 
diameter* of tbe pipe and orifice, Ia, the rise and 
area ratio of the orifice; tbe location, tire end 
finish of the pw a ro ra tapef <4) tbe length of straight 
pipe cm each ride of the orffiee or the nature of the 
fitting nr obstructions near the orifice, (5) tbe ttoear 
speed through the orifice or the rate of flow; ( 8 ) tbe 


rib frames the hoop* are bald togteber by spoke* similar 
* > tboss of bicycle wheel*. 

On the faring page are shown two modtfleatiosu of tha 
‘ * "structure. At the left I* a racing 
ire ana, The da- 
_ At the right la; 
not a new One-man submarine, hut an amphibian with 
iraersw drive, ritown to the get of fearing the water 
At the fctttoto la retort Ufkhoat oapeDfe of being 
feupebed. with hatch ringed, I* any position. Or—- 
■eat* are ranriy toted between the heap frame*. 


[til was fared to be hot ta^dgbl 


orator of h*r *0-fbot 

—-—_ *ob*butt»prigbtt of «n Inch. Bach 

•poke -ef A# hoop* has rigkt-eagitd brads fitted teto 
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qua* amosAM-UNKo craft that mat be used as a hydro-plane, racing automobile, amphibious boat, or non- 
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With the Men Who Fly—H 

How the Glider Flights of German Students Hare Brought About a New Bra in Aeronautics 


By Alexander Klemm 

Lectures oa Asnjcsutics, New York Uul t sish; 


have more apecd and climb secured 
by the use of (treater and greater 
engine power. In other words, by 
lirute force This tendenty per¬ 
sisted for several years after tbe 
cud of tlie wnr It Is true that 


wing sections, In the aerodynamic 
cleanlng-up of wing trusses. In tbe 
CBrefnl fairing of bodies tind pro- 
Jettlng istrts. In the Introduction 
of wing radlutor* which do nway 
with the resistance of tlie ordinary 
automobile type radiator But enor¬ 
mously high (lowered machines are 
still used, a single-seater tighter 
being commonly equipped with 800 
to 400 horsepower This tendency 
unavoidably reacts on 


Gliding Flights 

Rut while the United States, 

Britain uml France continued In 
peacetime to develop their airplanes In the same direc¬ 
tion. the Germans, forbidden by the International Allied 
Commission of Control to build high-powered planes, 
made an extensive study of the more subtle art of glid¬ 
ing. This enforced specialisation may be a tremendous 
bore for aviation, as It may pave the way for low 
lowered planes and mark n new era In airplane wai¬ 
st ruction 

Often hnmpered by lack of funds, working under 
extreme difficulties, Germun builders had the advantage 
of eooiierutlon by tlielr universities, and rapidly devel¬ 
oped both wonderful machines and skilled glider pi lots. 
German idiots achieved a truly remarkable control over 
their machines, actually describing figure “8" flights 
and other evolutions In motorless flight and tor a long 
time the German pilot Hentatn held the world's dura¬ 
tion record tor gliding of 8 hours 0 minutes, until this 
was beaten by the Frenchman Maneyrol at tbe Lewee 
meet In England. October 21, 1922. wben he remained 
aloft for 8 hoars 87 minutes. Since then tbe former 
allies have kept the lead and the world’s duration 
record Is at present held by the famous French pilot, 
Georges Barbot. who at a meet at Biskra, Algtera, 
stayed aloft tor 8 houra B minutes. Among other In¬ 
tereel Ing achievements Fokker, the famous Dutch de¬ 
signer, has kept aloft for 13 minutes, carrying a pas¬ 
senger, and an Rngllah pilot, G R. Olley, snared with 
s jraasenger for 40 minutes at the same Lewee meet. 
In the United States, Glenn H Curtiss, one of the early 
pioneers of the airplane, built a miniature flying boat 
with which he has achieved a number of short glides, 
when released from the towing rope of a fast motor 
boat it 1 m ultimately hoped to develop this form of 
gliding t<> the point where the cre s t of a wave may be 
a suflh lent eminence for the start of a glide. At pres¬ 
ent, Itelng lowed behind a motor boat and cutting loose 
provides a thrilling sport with very little danger 

The question naturally arises whether these remark¬ 
able duration flights are a mystery; whether we are 
approaching the soaring power of birds sad shall ulti¬ 
mately he able to fly from point to point at will without 
the use of power The answer Is that there Is Bo par¬ 
ticular mystery about gilding that It follows the ordi¬ 
nary laws of aerodynamics, that duration gliding Is a 
question Of good meterological conditions and a good 
machine suitably controlled While under perfect con 
dltions duration (tiding la limited only liy the physical 
endurance of the^pllot, gilding from point to point at 
will Is not yet Id tight, although It Is theoretically pos¬ 
sible by ntilttiatf the Internal energy of the wind. 

The principles of gliding are fairly simple. In still 
sir, the glider must have a certain forward velocity so 



this forward velocity tbe 
tance of tbe air acts on tbe wings 
and the net of the glider, and ab¬ 
sorb* energy. This energy Is sup¬ 
plied by gravity In other words, 
the glider must lose altitude to 
It* gliding flight, and t 




it a fascinating sport, 
n in both scientific and 


by the power of 
acting through the propeller, bo 
on a downwardly Inclined path 
In a good glider the resistance o 
tbs wings and of tbe mat of thi 
machine Is reduced to the mini 
mum, the least possible energy l 
lost and the glide la a gentle ana 
In tbe tint gilders such as tho* 
used by the Wrights tho glide pat! 
was one In five or six. In tbe bee 
German gilders the glide path l 
one In sixteen, or, In other word) 
In a glide of 16 feet only one too 


r N the October iuaeMr Akx- 
under Klemm gave us a 
broad survey of the coati-fo- 
coatl flight* and Otar letton, (he 
extraordinary advance* in engine 
design, and the steady progress toward rag hi ty¬ 
ing, all of which comprised the first article of 0A 
senes. In (he present artitda Mr Klemm, who it 
a recognized authority in At broad field of aero¬ 
nautics, reviews the profrm in gliding fiighi and 
peculate* on A importance in airplane design. 
Thu article was to conclude Out senes, but so 
great hat been the activity in aeronautic* during 
Om past month or two, that w* have asked Ur. 
Klemm to write a Ourd article which, unleu aero¬ 
nautical program b*» »< > u present brisk 

pace, will complste hb 
review of recent events 


But If tbe glider Is no mystery, If duration fUght anty 
and not flight from point to paint hi “— — ' — 
achieved—tt at present tt la but a fi 
gliding flight has gnat m 
tactical aviation. 

In the construction and design of experimental air¬ 
planes, the glider may serve as a most useful adjunct. 
It la extremely expen sire and disappointing to build 
a large airplane and And Its aerodynamic efficiency or 
control to be poor Tbe glider may furnish g ready 
and cheap method of experimentation with 1 
directly applicable to the powered machine. 1— 
stability and control may all be etadted oat aaeepty 
and Quickly in this manner. 

What Aviation Lamms Through Gttdtag Flights 

But betides betas a possible adjunct to the testing 
of experimental airplanes, the glider per to will forward 
the aerodynamic efficiency of airplanes In general. Tbe 
efficiency of an airplane to In Tersely proportion si to the 
gliding angle or Inclination of the glide path. In other 
words, the more gentle the gilds path of an airplane, tbe 
leas the power required to poll It through the air 
Gliding paths of commercial airplanes as at present 
designed are seldom better than one In eight And the 
result to that about 00 horsepower to required to carry 
an airplane passenger on a three-hour journey at a 
speed of 300 miles per hour Under the pressure of 
necessity, builders of gliders have Improved tbe glide 
path up to a value of one In sixteen, as In the German 
“Hanover" glider. There to no reason why the same 
Increase In efficiency should not be attained In the con¬ 
struction of full-slsed machines with eorerngtandlng Im¬ 
provement in the economy of airplane transportation. 
OUders must also be light, aa otherwise they might have 
good gilds paths and yet have a high rate of downward 
velocity in still air; and also because a heavy gilder to 
- launch. Builders of gliders have 

d to build light, while maintaining a 
of safety, and the structural h 


The Editor. 


altitude to lost Th is shows 

has bsen achieved In dl 
mlnlshtng tbe retistance of 
gilders, and also of air¬ 
planes, which are nothing 
but powered gilders from 
one (mint of view 

Bui this to speaking of 
gliding downwards and 
does not explain how flight 
Is maintained Indefinitely 
However good the glide 
path, the machine will Ulti¬ 
mately reach the ground, 
unleae there to a ristaf ear- 
real of stir Tbe rising cur¬ 
rent of air supplies tbe 
energy which must 
wire be obtained from tbe 
action of gravity by losing 
altitude. 

The skill of tbe gilder 
pilot to In finding a terrain 
where there to ta upward 
current of air to supply this 
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plum. (fcrrytn* only one galkm of cat, Barbot flow 
from Bt tnglotMt, Franc* to Lympca, England, In «1 
mtouts* and returned la 44 minutes, wtnntog a prise 
« AON franco ter tba trip. Flying the un» plane 
In tba Unite* Staten, Barbot created a wonderful lm 
praaaloe of tnanenverabUltr and economy, but craahed 
in a stormy trip from fang Inland to Washington. Per- 
haps difficulty In meeting vary gnaty air la the one big 
problem to bn solved In the construction of low-powered 
nlaa aa^ Bat In spite at this tnsuspldoua accident, there 
11 that tea low-powered airplane la a very 

pmmjflHrMfl of development, that It wUl be a remark¬ 
ably cheap method of transportation >nd that the “air 
fltwet" Will noon be within the reach of every adven- 
torona young man. 

Apart from tta value In technical program gliding 
la a fluctuating sport. A certain amount of Interest 
ha* been aroused in this latest sport in the United 
States, and amateurs are building and gliding all over 

It la also highly Interesting to consider how far It is 
possibts ter amstsurs to undertake gUder construction 
and operation, and what value such work may have In 
furthering aviation, beside* the fun of the game and 
the possibility of winning prtaea at a meet 

It la a well-known fact that radical discoveries and 
achievement* have very often come from men not at 
all deeply versed In science or engineering The air¬ 
plane owes Its birth to the Wright brothers, who were 
not primarily engtosen, although they developed the 
airplane In tbs most actentitle manner possible It is 
possible that equally gifted, though now unknown ama¬ 
teurs may setae on the opportunities afforded by gilder 
experimentation, and help In the scientific development 
of aircraft by bringing fresh and Ingenious minds to 
bear on Its problems. 

Before undertaking this stimulating and useful form 
of activity a number of consideration* have to be taken 
Into account. A voluble terrain la essential. The 
National Aeronautic Association In seek¬ 
ing the tdeel terrain, apparently found 
near Oakland, stated Its requirements to 
be a long ridge rather than a hill, with 
a total drop of at least 1000 feet, a 
slope of one In four at the top of the 
ridge and one In eight further down, free¬ 
dom from trees and obstructions, and 
steady wind velocities of in to 20 miles 
an hour. These requirements do not In¬ 
clude the fact that there must be some 
measure of upward current. A glider will 
not stay up Indefinitely In any horizontal Typical gi 
wind however violent, unless there Is an 
upward currant, at least an Intermittent 
upward current, as w* have shown earlier In the article. 

POeting the Glider 

While gilder piloting Is reasonably safe, the amateur 
must not underrate Its difficulties. Gliding 1* In some 
respects more difficult than piloting a powered airplane. 

It Is more delicate, more Instinctive, leas susceptible to 
rules and systematic Instruction. If the glider pilot 
wishes to make duration glides, be must take advan¬ 
tage of every favorable gust, and use aerodynamic prin¬ 
ciples subconsciously He must appreciate meteorologi¬ 
cal conditions and adapt 
himself instantaneously to 
wuy ^ vMlatiam ^ JPtUlroce 

nsiftnS'wt*? devised 
which MB Mp the gUdsr 
pilot in taking advantage 
of air ceadlttana of every 
Und, BU| even without in 
strwmsnta, It can be safety 
said that ta spite of these 
dtflteuttfc* piloting the 
•titer to sm the Mae* 

sggSsS —■‘-s&ftrJ 

JMHMtea built «£ hwxpsnsivs bits of metal 
S3r^VMttw«erte« 30 ml)*, to the meat In a 

*** * thtn^hgs mtid Bteti, mm 
ahjjStote team Jag* , tote* tew'd**** hen*. *** ** 

g0eri*'wM*ttd t a mbnch l e*. randtiy obUtoab)* from 
SSaft ndppfr bones*, a flaw yards ef airplane doth, 
<rte5fi mirtmmt*!* tebatahWally all the materials 


yard with a few simple tools. Any slightly difficult for flight Is less than that which ci 


and other monstrosities 
never succeeded In making 
but the shortest glides and 
show Uttle or no stability 
Certain basic require¬ 
ments must be fulfilled. 
These Include light con¬ 
struction, so that a light 
loading In proportion to the 
wing area may be secured 
a high aerodynamic effl 
etency, stability hi flight, 
ample control under all 
conditions, and ample 
strength, combined with 
oi light construction as 1* co 
Light loading in proimtilc 
port ant because this menns < 



nt with strength, 
the wing area Is lm- 
n get-away, ami slow 


y landing. For high nerodynumlc efficiency, a 


clean, graceful appearance Is necessary because this It Is In use The 


the numerous steps for¬ 
ward, which will be dealt 
wlili In h comprehensive 
manner In an early Issue. 

A Delicate Balance 

D tt. PAUL IL HBTL. of 
the Bureau of Stand¬ 
ards, lias constructed n bal¬ 
ance so delicate llmt It will 
weigh three pounds with 
an error of not more than 
one part In a billion The 
e in flight. This is the method Involves the welgh- 
leveloped in Germany lug of large crystals In 
varying t* wit Inn*. 

The bulunce is of the general type of cliemlcnl bal¬ 
ance used for weighing relatively large quantities, but 
fitted with e\ery latest appliance to avoid error No 
human hand comes anywhere near the balance when 


■\ ntnl to be weighed is first placed 


In the powered airplane, and are achieved by much the accurst y by the experimenter standing In the balance 

same methods. A study of the disposition of the center room nnd putting In the heavier weights by hand 

The whole balance is then encased In 
movable walls of eork composition about 
two Inches thick, leaving lust room enough 
for the control rods nnd for the reflection 
of a ls»am of light on u mirror, the swings 
of which measure the final bnlamlng The 
expeiiinenlcr then leaves the room whlrb 
Is closed tightly with a double di*ir and 
left to come to a uniform temperature. 
Tills takes nearly an hour, after which 
llm room does not vnry one-tenlli of n 
degree from one part to snofher It Is 
Mar flown in so* of the Franck gliding meets. Not* the trim most lmportnnt that the two arms of the 
and substantial conatractlon balance shall not vnrv In temperature by 

more than one-thonsnmllh of a degree, so 
of gravity relative to the wings and the setting of the this would Introduce Into the experiment an error of 



tall relative to tha wings ar* well worth white. Ample 


rotJal ticca use the glider The weighing li 


le part In several million which would ruin 11 


Is so snareptlble to air gusts, and at the sumc time the side the brick wall nnd controlling the final delicate 
effectiveness of the controls Is less than in speedy, high weights with the rods projecting through It. 
powered airplane#.- In considering strength, It I* true vm _,_ Tb.ri,.! Timssm 

that s glider never has to most the violent toads which Villa « ifurlea Treasure 

may come on the powered airplane, but It Is much A T first blush It would seem that we have i 
lighter so that adequate strength la almost as hard to /a in Vlllu's burs of gold or hugs of silver 
secure ss In the airplane proper Finally, there nmsl buried at night on his ranch, and indeed we 
be an appropriate laum hlng mechanism, a form of rub- bnt some of our renders probably will bav 


Villa’s Buried Treasure 

first blush It would seem that we have no Interest 
n Vlllu's burs of gold or bugs of silver which he 
I at night on his ranch, and indeed we have not, 
rime of our renders probably will have and we 



her catapult, or If hauling shall be naked to recommend the best divining rod and 


leased when the machine diminished In t 


An American Cydeptsn* to time ex 

Attempt Islands or 

Aerodynamic features etn- ago Robe 

bodied in tba cycleplane the human 


treasure are better than compound Interest, for they 
are compounded every time they are told From time 
to time expeditions are fitted out to visit the Cocos 
Islands or some other lair of pirate crews of the long 
ago Robert Louis Stevenson knew this weakness of 
the human race who desire honestly to find a treasure- 


that will have a material trove usually left by an essentially dishonest or criminal 
bearing on the future con- craw, and capitalised It In that rattling good story, 
atructton of smaller air- "Treasure Island.” 


1 craft are said to have been But all this Is getting sway from the divining rod 
proved with the first sac- As far ss all our Investigations have gone, the searches 
cessfal flight of an Amerl- by 1*7 persons for hidden gold and silver with artificial 
cam-made machine. devices have all be*m abortive, and we think that the 

Tb* "Scientific Ourine- Government Is very much of the asms opinion, lor the 
I maQ posts lty” so termed by Its In- pamphlet on divining rods, which is among their "best 

Ttmtor, W F Oerbsrdt, a sellers,” Is eagerly sought for We do not my that an 
McCook Field employe and former officer of tbs Air expert geologist may not be helped by electrical devices 
Service, la prenaOad by a set of pedals similar to those All those who have them are so very chary of ever let- 
used on a btcycle. By a chain arrangement, when ting one look even at the outside that our attitude Is 
pedalM, the propeller revolves, and In moving forward still that of a ikcptlc. So let Villa's burled treasure lie, 
the cyclepian* Is ttttad tram tbs ground. for no foreigner would ever get out of the country alive 


e cyciepteM to li 
A cyri sp lan* of 


much mot* stable construction and 


h the pot of gold at the end of the rainbow, even If 


capabto of Vg**»F flights to tea Air Is promised by the he found it That fugitive from Justice, Grover Olevc- 
tovector a* the outgrowth of successful experiments land Bergdoll, la believed to have buried a lorga sum to 
wltklbe original m" d t>, gold coin somewhere In Maryland One would think 

fgSh' wings give the cyctaplane Its lift, It has no th*t the divining rod adepts would hasten to Its exact 
dflCuyLlts upward flight 1* governed by the elevator location and dig. 
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Saving a Cathedral 

Restoring Lincoln Cathedral by the 


HI 


118 Is the story of the rescue from coll* pee 
of the greatest cathedral* of Greet 
Britain, by meona of the compressed-air 
drill end cement grunt forced into It* 
d wells tinder air pressnre Much 

_nitty admire the architectural bean 

ties and wonder at the else and majestic dignity of 
the medieval cathedrals, It has to be admitted that In 
many of them the work of these early masons was of 
very rough and interior character This Is particularly 
true of the early Norman work of the twelfth and 
thirteenth centuries. The construction during the four 
teenth, fifteenth and sixteenth centuries was generally 
of a better quality 

The trouble with the Norman work was that the 
massive piers, ten feet to twelve teet In diameter, and 
the walls from six to eight feet hi thickness, consisted 
of an Interior of rough rubble work set In mortar, with 
an outer casing of dressed stone with squared and 
fulrly well-fitted Joints. In the course of the centuries 
the mortar, which was often of un Inferior quality, 
deteriorated and hist Its binding and bolding quality, 
and from Hie thirteenth century down to the present 
time much of the early work has given unending trouble 
Naturally, the principal difficult* has been exiierienced 
with the towers, and imrtlcularly those at the crossing 
of the nuve and transept Here the superincumbent 
tower load, of from 8000 to 0000 tons weight, proved 
too much for the four piers upon which It rested, with 
the result that In many of the catliedrals, both In 
Knglnnd and France, the piers have < rushed or buckled, 
and the whole tower 1ms come crashing down upon the 
< hurch below This hapismed at Winchester, Chichester, 
and to tlie first central tower nt IJncoln, not to mention 
several otliera which suffered the same fate 

Several Insecure towers have been saved from col¬ 
lapse, during the reconstruction work of the last one 
hundred years, only by emergency repairs In which the 
tower above was held up liy a perfect forest of massive 
timber shoring, while liquid cement grout was poured 
Into the Interior rubble work t» bind the 
more, as far as posslbl 
support 

The present article deals wllh the northwest tower of 
IJncoln Cathedral which. In onr Illustration, la (he one 
to the right showing above the main roof Tim lower 
part of the two western toners, to about the lew' 
the ridge of the roof, la of Normnn construction 
will be evident from a stndy of the round arched 
windows and the plnln square buttressing at the cor¬ 
ners. The upper part of the toners was added In the 
later reconstruction and enlargement of the cathedral. 
This Norman work Is characterised bj the rudeneaa of 
construction referred to above. The present dangerous 
condition of the northwest tower, ns shown In our 
photographs. Is duo partly to the nature of the construe 
tton, and also to tlie fuct that the cathedral was bar" 
wrecked by a violent enrtltqunke, which took plueo 
the year 1180, and necessitated the rebuilding of the 
Norman Cathedral 



by Compressed Air 

Compressed Air Drill and Grouting 


utmost extent of the fracture, fl 


saved this magnificent cathedral, which bo* been visited 
by thousands of Americano, from de tra c tion . A con¬ 
siderable part of the funds for the work bos been con¬ 
tributed in America; and the Dean end Chapter have 
decided to piake the repairs to the large central tower 
at the crossing, which la not risible In onr photograph, 
entirety with such funds as are subscribed in the United 
States, and to constitute this work a memorial to Amer¬ 
ican cooperation. Of the total sum of >.V),000 reqc 
for this tower about one-half has bent subscribed. 


A Photographic h 


buttons and other fastenings for clothing. It was 
founded by a button manufacturer who thought that, 
as hla fortune bad been derived from these humble 
objects. It would be a graceful thing to found and endow 
a special museum of this nature. The other day we 
were reading a letter In a dally paper which gave an 
excellent idea for a museum, and we think It Is worth 
whllo to pass It on to onr readers. The tetter suggested 
that Mr George Kastman found a museum of photog¬ 
raphy The Idea Is fundamentally sound, as It would 
be most appropriate for one who has done so much for 
photography to go a step further and collect all the 
historical memorials while they can be collected. Of 
course, Ur Kustman's profits are legitimate and are his 


The crack, which were opined by the earthquake In «•****» , 

the northwest tower, In spite of the continual repair 
work done at various tiroes during the past seven cen¬ 
turies, have steadily widened, and the tower has settled 
in a northerly direction until the deviation 1s visible to 

. ... the eye, as *111 he noticed from our photograph showing 

solid and unyielding the westerly towers. The condition of the towers, and 
Indeed of many other parts of the cathedral, was so 
serious that a vigorous campgijte to secure tlie $2^0,000 
needed to save the cathedral was started a tew years 
ago, and tlie present work of thoroughgoing repair was 
about the level of undertaken In 1922. 

The walls of the tower ore enormously massive, reach¬ 
ing In one place a thlcknsei'of twenty teet, neveriho¬ 
le wall the CWWlpIWi aliened to the extent of 


hig cultural schools of musk and the silent drama, 
that It would not he Impertinent, we think, to suggest 
to him that he Is the logical person to start such an 
institution, the museum to pair with his great labora¬ 
tory where so much work In pure acltnce la carried on. 
Of course we have a tew exhibits In the National 
Museum of Washington and In the Science Museum In 
London, which are useful as far as they go, but what 
1* needed Is a real museum containing alt possible ex¬ 
hibits which will elucidate this beautiful art 


twelve Inches. It would he Impossible to pull the wall 
buck Into Its original issdtlon, and whut la now being 
attempted, and very suc ce s sfu lly accomplished, 1* to 
fill up the cracks with grout snd thus bold the struc¬ 
ture from any further distortion or settlement This 
has been rendered possible by the use of a very efficient 
badly American tool, the compressed-air drill With this most 
useful tool hole* are drilled many feet Into the heart of 
the wall, and liquid grout la forced Into the mass of 
where It follow* along every crevice to the 


Testa of New Design of Large Hawsers 

rpKNSILB teata have recently been made at the Bu- 
1 reau of Standards on 21 samples of very large 
hawsers. The purpose of these testa was to determine 
the comparative strength of a new type of construction 
for manlla rope as compared with the standard method 
of construction. In the new type the Inner yams of 
the strands are untwisted. The strands are made up 
of several outer layers of twisted yarn* binding this 
Inner compact mass of fibers, those strands being 
twisted in the usual manner to form the rope. TVs 
tests showed that In all cases the new type of construc¬ 
tion increases the strength of the rope. 
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* 0* <*%*«* font U pemmuny grew Is th«t 
V/ automotive vehicle which may be da*, 

rifl'd A* «■ MtNd ttrorui motorcycle, according to 
m tadtriflBnl, pWdltoettai of the cU wiser or the Kate 
of Me dlpritrti There Memo to be no wd to the nam 
her of weye In which the entomoblle end the power bike 
jMyfottS he hybridised One of the leteet end we think 
enk of thene ote e t specimens la tliuetrated at the upper 
right eWMr of foe page. Our correspondent caught it 
eakOMf&lh London's shopping center, where It wu 
the n yn ow r e of all eye* It la more cycle than car its 
aejat data to the tatter ctaadflcatlce oocaintln* in the 
prearoetof n wet rather than a saddle A aeot for the 
drt me, that is to ear, the puemger, if one la carried, 
apparently must trnet to the fortunes of war One 
wtaM (Me for a kmc dtatance on that aroooth platform 
behind the driver, but if the plaints about the condl lion 
Of foe London streets are baaed upon facta one would 
not probably stick for very tong. 

The s pring ing of this vehicle is rather more in the 
direction of the car than In that of the cycle, too There 
Is a lengi semi or onarier-eUlptlc affair of four leaves 
rtwnlnc forward from a point on the frame beside the 
rent wheal, to an anchorage beneath the driver Starting 
la in traditional motorbike style the kick pedal being 
plainly visible la our view and steering follows the 
vagus of the handle-bar rather than that of the wheel 
The attainable speed U given as 40 miles per hour, and 
the gasoline consumption U highly favorable In this 
country, in fact, this feature alone would stamp the 
machine as a cycle rather than n car but the Britos la 
quite accustomed to his light car that does anywhere 
up to BO miles par gallon, end that la 
beyond question an automobile Indeed, 
so larval/ has ho developed this sort of 
conveyance that the good old Tin I lsale no 
longer qoallAea for sporting events that 
are dosed to “light can ’ Both in weight 
and In piston displacement, the flivver 
eocapae this category In the Utagland of 
today, so that the Briton la far lew loath 
than ns to recognise aa an automobile a 
hybrid of the sort Illustrated on this page 
The cm at the lower left Is another 
London type This vehicle makes the 
daflutte claim to daaatflcatlon as a car, 
the owner and designer referring to It aa 
n runabout It carries a 2% horsepower 
engine, and Its constructor proudly as- 
aerta that It la faster than any motor 
cycle of similar power It will bo noted 
that he has bolstered his claim to the 
proprietorship of a real car by Installing 
running boards and a hand brake and 
font again the driver rides In the com 
poratlve luxury of a regular aeat Indeed 
he has lean the effect of riding ant ride than 
his compatriot diagonally opposite him on 
the page and la auffldentlv near the rood 
to get aU the thrills of racing oat of a 
vary moderate speed. A light 1 

The photograph In the center of the 
page Is of French origin, and shows a vehicle which is 
plainly enough n regular antomolrfle It represents an 
effort to shorten the wheel hare for tight driving In the 
congested dty file tlay four-cylinder motor la Installed 
St the war of the car Instead of the front An effort 
la made to balance weight by placing the engine proper 


at one aide and the flvwheel at the other and the 
position of the Utter indicates that fall advantage has 
been token of the motor > unique location to avoid the 
ne ce s si ty of transmitting the power around a corner 
to the rear axle The horsepower is given as eight 
The car wag exhibited at the recent French automobile 
•how, where It elicited tuofo favorable comment 

Forests and Fertility 

I T In one of the unfortunate results of clrillxaHon 
that while It enable* men to live In much larger 
numbers on the ground they can only do so by unnl 
hllstlng other forma of Ufa In this say man bae 
ruthlessly destroyed tret a to make his bouse and to 
make way for bis flocks, without considering what 
effect their destruction may have on the climate and 
resources of the region he Uve* In -This point never 
was considered until the Increasing 111 effects forced 
tberaaelvsa an man ■ notice by curtailing hla means 
of UeeUhoodL It cannot be altogether accidental that 
where mountains and uplands hsve been denuded of 
the forests which naturally clothed them the results 
have always been destructive floods In the rainy season 
and shrivelled up rivers in the dry 
Meet people have noticed that on the hottest day a 
growing leaf Is always t old the reason being that the 
plant has discovered exactly what amount of moisture 
it is necessary to evaporate from Its pores to keep Its 
temperature down Humanity does exactly the name 
thing when It la properly u< cllmatlsed In the hottest 
climate*, the native* skins Hre normally a* cold os a 
make* whilst the visitor la streaming with useless per¬ 
spiration too profuse to evaporate The plant has to 



pasture for the growth of the wool which made Florence 
so rich and fonaus At any rate the result was dis¬ 
astrous Thi Ajteanlne pastures dried up the river* 
rapidly rose In flood ami curried more and more gravel 
down lo the sea The harbor of Pisa became choked 
und obliterated the Pisans Igmrantly blaming the 
Ucnoea* f< r hating done It In one of their 
raids Now there are mile* of unhealthy 
marshes between Pisa and the sea and 
there Is ne harbor for even a row boat to 
shelter In and this Is all traceable to the 
ground getting hard and caked In the 

I absence of trees—tbstnut from article* 
by Col H dr 11 m DiMxn cry (Brdtah) 
for Uay 1933 

A New Anesthetic from Sleeping 
Flowers 

I A S far I auk as 1W18 florists c miplalned 
/A. tlmt tarnations when placed to green 
houses would go to slet p und those which 
had not opened would full to do m> caus¬ 
ing greut loss In their business. In vest 1 
gatlin proved flaky gus fixtures to be f" 
cause (ins contains ftur per cent 
ethylene mid It whs shown that tne part 
of this gas In 2 0OI> 0(10 parts of nlr caused 
already open fliwtrs lo close Other to 
vcstlgutli ns showed a similar effect of the 


hardt and Mr Oar 
Chit ngt recently 
uncstlieti Hit i 


■r of the University of 
> test the gas as an 
is was tried flrst on 




it F re n c h ear with engina at the rt 


absorb water through Its roots from the ground so 
that If It cannot penefrato deep enough lo get sufficient 
moisture, It dies. The leave* of a tree are always cool 
and evaporating molstuie and It follows that every 
breese that Mow* over them is cooled and moistened 
which means that the dew point has been lowered If 
the wind now encounter* a hill-slope on blowing up It, 
(ha daw point, ig still furthar lowered by the chill 
caused, and rota la all the more likely to result The 
ground 01*0 under the tree 1* absifld from the sun 
and la therefore cooler and more moist than If It were 
exposed In addition when rein falls It Is easily con 
ducted down the holes madq by the roots into the soil, 
and there is not so much left on the surface to run off or 
be lest to evaporation 1 

In the other ease, Whwrltiere are no trees the *oU 
get* very hot and dry, and the herbage having roots 
that do not penetrate so deeply gets parched Store 
the ground surface la caked Shy rain runs off freely, 
and as foe earth ha* been baked hot by the sun, there 
is moch toe* in evaporation More than this, since 
the quantity of Water running off Is so much larger 
Its scoring and carrying power* are much greater The 
result Is fogt a gnat quantity of stone* earth, humus 
and detritus is always swept off slopes that have been 
dsfossrted, Sling np and cboktng foe river beds w be re¬ 
aver foe slopes «n too flat to enable the current to 
carry It farther A good example of this la the port at 
Pisa. 

In foe fourterofo and flfieawfo centuries foe Apen 
tones became deforested some any because It was be¬ 
hoved-that the devastating plagues of the Middle Ages 
were caused by trees, or It may have been to get more 


ha axles guinea pigs rul bits and kittens that were 
all found to be put t< ale* p by It without 
any apparent ufter-effecla of a disagreeable sort The 
anesthetic was UuhIIv tried n a dog who went out com¬ 
pletely to leas than live minute a on a mixture of 00 per 
cent cthylene Hnd 10p*i out owgen The experimenters 
then tried it on themselves They describe the effect of 
the gas mixed with oxvgtn as exhilarating and giving n 
sense of well being They became unconscious and thro 
subaeiiuently recovered without realisation that they 
had lie* n unconscious hev* ral students then volunteered. 
Complete surgical anesthesia with muhcular relaxation 
was produced In a few minutes Subjects had pins 
thrust through their arms were pin* fled severely 
enough to leave black and blue areas and one was 
beaten cm the soles of bis feet with a Htlllaon wrench 
without any sensation whatever or memory of dlarom 
fort Recovery was complete to a few minutes The 
only after-effect was slight weakneaa and alight nausea. 
In every case the subject ate a full meal within a few 
hours after recovery It la claimed that the new anes¬ 
thetic gives loss of sensation long before complete surgi 
cal anesthesia is established that It mav be maintained 
with complete muscular relaxation, yet without any 
sign of asphyxia shortness of breath or effec I upon the 
blood pressure and that there 1*. rapid recovery even 
after long administration without evidence of after 
effects 

Important as this discovery is to all of us there is 
nothing definite as yet to Indicate Its Importance to the 
medical world, now ever one thing Is obvious and that 
la the relatively Insignificant cost < f this new anesthetic 
Furtliemore It la alraout unite really available al¬ 
though Its use must be kept to competent band* to avoid 
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TnU and check* to which high-grid* ball bearings are subjected before they leave the factory 


Ball Bearings and How They Are Made 

The Tiny but Perfect Spheres that Keep Down the Friction Toll in Modern Machinery 

By Robert G Skerrett 



[JHERH was a time, and that not long ago, 
when a lubricating fllm of Borne sort wn» 
the only moans of offsetting the dinging or 
bumpering contact between contiguous 
sliding or revolving surfaces, and, even so, 
there still remained the demand fbr more 
unprodui live power to overcome the Inertia of 
the “dead loud" and to keep the muss In motion. Thanks 
♦" development of bull and of roller hearings the 
effect of these ph}steal conditions ha* been very greatly 
altered for the better, a Knurr effort cun achieve more 
than was feasible before the adoption of these beauti¬ 
fully and accurately fashioned bodies of steel. 

There are no statistics available to tell the whole 
Story of Ana-rlca's annual praduitlon and use of these 
anti hit tlonal purls, but the output Is numerically Im¬ 
mense, and the Helds of application both wide and 
manifold They have a place In the get up of every 
automobile, motor truck and tractor, tbtj are employed 
by the million In electric motors, sewing machines, 
talking mat bines, typewriters, gyroscopic compasses, 
and an endless variety of other mechanisms, und thou¬ 


sands of machine tools perform their work 
cost hy reason of their ball or roller bearings. Indeed, 
the list would he well-nigh endless If every service of 
these helpful mediums were recited and the aiglneer 
Is strUIng continually to find other ways to utilise them tween whiff 
Passing over the roller bearing for the time, we shall spheres are 


nlng and adherence to precision are essential In turning 
out upon a commercial scale the rings or races which 
hold the balls. 

Now let us follow through the varlons stages of the 
making of hall bearings—starting with the primary raw 
material. Chrome steel Is required for these parts, and 
while its composition nmy vary to a degree. It contains 
generally 1.28 degrees chromium, 100 carbon and 
0.5 manganese The metal, when oil-hardened and tem¬ 
pered, has a line silky grain. None of this steel Is 
Issued for working up until It has been subjected to 
both chemical and physical tests In the plant laboratory, 
and It Is customary to cut from n sample bar a piece 
one and a half diameters long, and crush It cold to two- 
Ihlrds of Its original length The metal Is not accept¬ 
able If It shows any sign of flaw or splitting after this 
trial 

High-grade ball* np to three-eighth* Inch in diameter 
are frequently machined directly from rod steel and 
for this purpose a form cutter is employed which turns 
out balls slightly over site. Another method Is to 
machine the “wire” Into slugs or blinks which then 
pass on to dies which forge them cold Into balls having 
a fine fin around their centers. These balls ore next 
annealed and then run through knurling machines, each 
equipped with a pair of case-hardened steel pistes, be- 


tell 1 


> the e 


r of t 


manufacture of Its < 
brother, the ball bearing 
The nsc of these hearings 
has become so general and 
they tun be purchased so 
readily that the average per 
son hsilcs upon them as a 
comparative commonplace 
and gives little thought to 
how tlrny are made To him 
a sixteenth of an Inch la a 
relath ely diminutive mens 
urement, und jet the steel 
balls for lieu rings are fash 
toned to a dimensional pre¬ 
cision of • ten-thousandth of 
an Inch This 
for If the a 
in any bearing were not of 
well-nigh perfect uniformity 
In stse the load upon them 
would not be evenly distrib¬ 
uted, and the bigger mem¬ 
ber of the group would have 
laid upon It the whole bur¬ 
den and would probably be 
shattered In consequence. 


forms them Into perfect spheres, slightly over alxe The 
third stage Is the bent treatment, and this Is alike both 
for the balls produced by the form cutter and those 
which are manufactured by the dual process of 
machining and cold forging 

Balls of three-eighths Inch and over are usually forged 
hot by presses equipped with suitable dies, and a suffi¬ 
cient length of rod or wire is need In each case to make 
a string of from eight to ten spheres at a time The 
ball* so modeled are approximately spherical and are 
bound to one another by a thin atrip of metul called a 
"flash." Tills la afterward sheared and tho separated 
balls are given a rough grinding to remove the flash 
and to shape them Into roundnei 
ments the practice la to anneal tl 
tired furnaces before rough grinding. 

The grinding machines, which vary somewhat accord¬ 
ing to the pattern used, consist In the main of two oppo¬ 
sitely rotating horinmtal wheels, one which does the 
grinding. The balls are held In an annular V-shaped 
groove cut In the nether wheel or by a similar runway 
formed by two guide rings, Interposed between the upper 
and the lower wheels. These wheels are mounted 
slightly off center to one another, and the result. In com¬ 
bination with the action of the V-shaped groove, la to 
cause the balls to revolve continuously In chang ing 
directions so that every part of their surfaces Is ex¬ 
posed to the abrasive action of the carborundum wheal 
The grinding operation ia 



. a suction at¬ 
tachment, and the average 
machine will treat about a 


the manner In which It Is 
flret hardened and then an¬ 
nealed to relievo it of In¬ 
ternal stream*. For this 
purpose tho hnOt are fod 
Into gaa-flrsd foreseen— 
often designedto rotate, and 
at uniform In terra Is groups 
of the baUf flow In for trast- 
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trim the furnace* aad dropped into a batlt 
of oil or water—the choice of fluid depend- 
lag upootb**** of the ball*. The depth 
tit the task la regulated to that the ball* 
will b* cold hr the time they reach the 
bottom, whence they are moved by a me¬ 
chanical conveyor The furnace* are con¬ 
trolled by electric pyrometer*, which make 
It poMtU* to bold the temperature* at 


« of ball and to the par¬ 
ticular da** of *teel need for them 
After hardening, the balla are tempered 
by being boiled, according to their at re. In 
otl or water for reveral hours. While this 
temperature la relatively low It Induces 
physical changes In the steel, “season*” It, 
and, without affecting the surface hard¬ 
ness, bring* about Internal readjustment* 
of the metal and puts It In a state to with¬ 
stand a considerably greater crushing 
stress. When the balls have been annealed, 
they are then freed of any attached scale 
In tumbling barrels within which they are 
agitated In the presence of a mixture of 
potash and grit, and this Is succeeded by a 
second barreling operation which, by re¬ 
course to potash nnd n flue abrasive, 
finishes the surfaces of the balls to a point 
where they are ready to undergo the hardness test. 
The manner of making this varies. At some factories 
ten balls from every batch 
destruction In a hydraulic . 
qulred to do this In each case Is indicated by a gage 
Having iMwed this teat, the balls are now given their 



Heat-treating furnaces and quenching tanks in which ball bearings are hardened 


The finish grinding may bo done either by machines 
substantially like the rough grinding machines, gave 
that finer grinding wheels are used und the work Is 
done In oil, or apparatus nuiy be employed of the 
knurling tyiie, already referred to The grinding wheel 
Is forced agnlnst the balls at a pressure of from 400 
to «W pounds. Tho final polish Is Imparted by two 
or three “lapiilng” oiieratlons. For tills purpose "slimes” 
of fine grade nre substituted for the harder cutting 
wheels and then a leather wheel, with a mixture of 
Dll, completes this phase of the 


While the lapping and tumbling operations are In prog¬ 
ress, the balls are from lime to time very carefully 
crushed successively to gaged. The concluding gaging, however, does not tuko 
place until about 12 hours after the balls are removed 
from the drying barrel Tills allows ample time for 
them to cool down In the meantime they are visually 
Inspected for cracks. Haws, or soft spots. Girls are 
employed for tilts work, and they show remurkuhle 
skill In detecting quickly defects which would scarcely 
be caught by the untrained eye even when pointed out 
The Inspection Is dom In a well-llghti d department 
and each girl, seated at a table, has n shallow tray In 
which Is laid a bottom of glass or a sheet of white 
paiier, tho reflected light In cither case si rvlng to 
Illumine the underside of llie bnll so that no Imperfec¬ 
tion can Mde In the shadows. Ten or a dosen halls are 
thus examined simultaneously Ily Upping the truy 


slightly the balls arc Induced to roll away from the 
some plants the balls leave the first lapping machine keen-eyed oiieruUve, and the least lack of sphericity In 

from three to ten thousandths of an Inch over slice, u lmll will cuuso It to dot late laterally from the straight 

From the second machine they Issue one ten thousandth path Defective balls are picked up by magnets or 

of an Inch over sire, and from the Inst machine they pincers and cost aside, while the remaining n 


_ e substantially exact ns to sire and of a high 1 
Glittering as they are, however, there Is yet more to be 
done to them before they acquire the perfect polish 
detnsnded hi the commercial article 

Following the lapping, the balla are tumbled In a 
barrel containing rouge nnd a quantity of bits of 
lentlier. and wlien this has continued for many hours 


the balls are given their final shine In another tumbling formly at a prescribed temperature, and there the hulls 
barrel, charged with a solution of potash. In which they 
remain for a period of from eight to sixteen hours. Care 
has to be taken that this treatment doe* not go on 
Jong enough to spoil the color of the balls by Inqwrting 
to them a brownish tinge. The last step Involves spreading metal guides nnd as they travel along the 


Into a box for gaging In some plants the 
inspectors wear soft chamois gloves, for the least touch 
of the bare fingers muy prndure a rust spot In the 
coarse of nn eight-hour day n girl export can examine 
quite 5,000 hnlf-lnrh bulls, for example 

From the Inspection deimrtment the balls are sent to 
mom, where the ntmosphere Is maintained unl- 


thmugh machines whl< b automatically classify 
them Into sixes varying by steps of five ten thousandths 
of an Inch The process consists fundamentally In 
letting the bells roll down between a pair of slightly 


t third barrel carrying a 
mixture of leather and sawdust, and this dries and 
leaves them silvery spheres of wonderful smoothness. 


tapering slot so formed the balls drop successively 
through openings, rormqiondlng to their diameters, Inlo 
bins or boxes beneath Over-slaed bull* are deposited in 


the lowest and last receptacle. The final 
dimensional test is made by girls who do 
the gaging by pushing the balls through 
rings or perforated plates, which are accu¬ 
rate within the limits of possible measure¬ 
ment The operatives Judge by the sense 
of touch, i. e H the ease or reluctance with 
which the balla cun be put through the 
prescribed ring or plate, whether the 
splieres are acceptable or not 
While the guaranteed accuracy of the 
balls is within the margin Just dted, there 
nre factories which produce these steel 
spheres considerably closer to the stipu¬ 
lated diametric dimension For Instance, 
the Italia are graded Into eight stse* Inter¬ 
mediate between the limiting sixes, and the 
difference, therefore, between two such 
successive groniw Is only one fifty thou¬ 
sandth of nn Inch All th» balls for any 
one bearing nre taken from but ooe of 
tlteae groups, und In this way the spherm 
In a riven bearing are as nearly Identical 
ns It Is humanly and mechanically feasible 
to make them 

No less care la exercised In the manu- 
fuiture of the races and cages which hold 
the steel bolls of a lull) I tearing The Inner 
und outer rings for the lurger bearings are 
machined directly from oil hardened drawn-steel tub¬ 
ing, while the rings for the smaller sIxoh are cut from 
solid Itura of CHse-liurilmed steel—the Inner ring being 
made from the core removed In mat hiring the onter 
ring. Whpthir tubing or bnr* be employed, the mate¬ 
rial la chrome steel 

When the rings huve been cut and machined to 
within eight or twelve thousandths of an Inch of tlielr 
ultimate diameters the bore Is beveled at each end, 
nnd n grisiM- Is turned In the ring for the ball-track 
With this work dime notches nre ent between a side 
nnd the bull nice so Dial the bulls cun later on Is? In¬ 
serted Practice In this res|>ect varies In different 
plants. Tin rings are now ready to be heated In gas- 
fired furnaces nnd then hardened by dropping them 
Inlo nn oil hath They are next tempered by boiling 
for n considerable while In water The tempered rings 
are tested for hardness and jdiyslcal Integrity by being 
dropped edgewise on to a steel anvil This Is called tho 
bounce test, the helghL of drop aud the corresponding 
height of rebound being different for each sire of ring 
The examiner determines by the bell like sound of the 
dropping ring whether It Is pirfeot or fnulty both 
struetually and ns regurds hardness 
Hating missed this test, the rings nre ready to bo 
ground to their final sizes, and this Is done with re¬ 
markable neeurnev Now comes the sllll more Impor¬ 
tant step of grinding the hall-truck or race, the path of 
which Is of u radius only about 8 |s-r cent greater than 
Hint of Hie hulls which run In It In order that the 
artisan can do Ills isirt lo a nicety, his grinding 
imnlilne Is frequently equipped with n gage which 
tlslbly Indicates Just how the process Is proj 
When a ring Is thus finished It Is subjected ti 
Inspection which Is quite thorough Here, again, ex¬ 
pert training plnys Its part, nnd the qnnllfled Inspector, 
merely by employing n scraper, fashioned out of a 
(Continued on page 375) 
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Keeping Our Water Fit to Drink 

Microscopic Denizens of Our Reservoirs, and the Means Used to Keep Them Under Control 

By Dr Frank E Hale 

Chief Chemist Bureau of Water Supply New York City 


SSSSSinF water supply of New York City la Ira 
UM HH pounded In approxlnmtrt} fifty reaer 
■H HI volra Muny of theae ore of extremely 
^H ^H large on pool tv Aahokun reaervolr nlnne 
HUH c<ntains 110 lilllfon gulkns Krasin 10 

- Iillllon gallons Croton lake 14 billion 

Kalina* und nine other reaervolr* on tlio Croton water 
abed ranice from 3 to 16 billion gallon* each The 
entire Croton water-died with It* twelve reaervolr* 
and six lakes has a combined storage of 101 billion gal 
Ions Only one large reservoir Hempstead Storage 
exists upon the Long Island watershed Several die- 
trituition reaervolr* within the city limits are of neurly 
a liillhn gallons capnclty The mere handling of suih 
Immense quantities of water presents a serl us prihlem 

Tile Department of Muter Supply has three labora 
torles und microscopic examinations are made at all 
three J'\ery one of tin above reservoirs requires ex 
nmlnath n < n a regular schedule not onlv at one point, 
but usually at several Hi* lvolrs with top und Is ttom 
draft are sampled at top and bottom and the largest 
and the moat Impcrtant are satnphd at sevtrnl points. 
IjBst year 4 177 mbroscoplc exnmlnuttons w< r« made 

Iron the standialnt of pulntabllltv and of tho 
esthetic character of water suiplv there la no more 
Important examination than tin mlcroocoplcul analyst* 
This examination discloses and measures the minute 
animal and plunt life that Is present In all surface 
waters and In some well waters Large amounts cause 
on unsightly turbidity and mm relatively small quant) 
ties frequently muse complaint beeuu«e of a scum pro¬ 
duced when bath tubs are filled with hot water or of a 
stain left upen the sides of tlie white porcelain The 
water of swimming ptc Is If unflltert d may be unsightly 
Industrial enterprises may be uflVtted for example, 
tlie staining of clothes In laundries and 
Interference with the manufacture of cor 
reet colors by dye manufacturers und with 
the dyeing of goods hv the dvers Photog 
raphv may also be influenced The pret¬ 
ence of certain types of microscopic, or 
ganlsms frequently serves to Identify the 
■ourct of a wutcr The contamination of 
a well supply by surface water may be 
Indicated by the presence of microscopic 

llv far the meat Important reason for 
determining mlc roacc pic organisms Is thotr 
connectU n with disagreeable tastes and 
odors In wutcr supply those so-called 
littoral growths which are attached to 
the banks cr hettoms of reservoirs and 
which attract the quickest attention are 
not concerned us a rule Tin trouble Is 
caused by mlnuto Heating forms which 
manufacture essential oils or perfumes like 
those of flowers Kxceedlui.lv minute 
amounts produce plessant aromatic sera 
nluni or grassy od rs which become fishy 
ollv punkent or vile In larger ammmis or 
upen decay of the plant grow tbs Partied 
lur species may frequently be Identified 


by the odor by those who are trained In this work 
Three groups if odors are distinguished aromatic 
(geranium 1 caused by diatomaceae grassy caused by 
eyannphvceae and fishy caused by rhlorophyceae dla- 
tmimceae and protoson There are In all 22 species which 
have been known to cause trouble 
In New York City s supply despite the diversity of Its 
sources the only species which have given offense from 
odors or taste have been Asterionella Tabellorta Ana- 
baena Aphanlsomenoo (with admixture* of Glathro- 
cystls Mlcrocvstls and Coetoapbatrlum), Uroglena 
Synura Dinobryon and Perldlnlum 
Asterlonella whim present In BOO to 1 000 standard 
unit* per cubic centimeter produces g slightly aromatic 
odor At 1 000 units rarely less the odor la distinctly 
similar to that of the geranium The odor Increase* In 
Intensity with Increasing numbers until several thou 
sand produce a fishy odor The fishy odor Is also pro¬ 
duced when smaller quantities die 
Tabellarln and similarly Asterlonella In very small 
amounts produce* an earthy odor (also produced by 
large amounts of Synedru) passing through the aro¬ 
matic geranium and fishy ytages with about the same 
relative quantities of organisms as Asterlonella At 
times the odor of Tabellaria ha* suggested Illuminating 
gas no other organism* being present 
Anabnena and Aphanln rnenon, when present In BOO 
to 1 000 unit* produce a faintly grasav odor like fresh ty- 
cuf grasa W Ith larger numbers the odor becomes pun 
gent like nasturtium In large numbers or when decay 
lng, the odor Is of vile pigpen character 
Uroglena produces an oily, fishy taste and odor first been employed to help remove the taste snd odor-pro- 


flynnra may cause trouble apparently in any amount, 
judging from the recent experience, at least as little as 
BO units The taste Is variously described as cucumber, 
musk melon fishy etc It leaves a bitter aftertaste. 
The after-taste Is noted when the undestroyed organ- 
inn* are In the drinking supply and In such cose there 
Is but very slight first taste Water containing the deed 
organisms has an Immediate first taste and practically 
no after taste 

Microscopic organisms apparently do not affect the 
health Possibly the taste and odor at times produce 
nausea or distaste for food It would take 12*000 units 
of Asterlonella per cubic centimeter to odd a milligram 
of solid matter to a gloss of water hence the practical 
Impossibility of any chemical effect upon the body 

The first method of control Is to shut off the trouble¬ 
some reservoir and allow It to stand if poeslbl* In three 
weeks to three months the trouble will usually disap¬ 
pear This method cannot be employed with certain of 
the distribution reaervolr*, as they are not equipped 
with a bypass The second method Is to shift draft from 
ana portion of a reservoir to another If possible, as for 
Instance, from the east basin to the west basin at Asho- 
kan reservoir The third method Is to shift draft from 
one depth to another Since 1812, draft at 75 fleet 
depth at Croton Lake has reduced the organisms reach 
lng the city by 78 per cent. Certain forme, particularly 
the Cyanopfayceae, tend to float In the upper water 
Probably due to temperature end light, the diatoms and 
predominate in the upper water 


noticeable In probably BOO to 1,000 units In larger 
quantities It Is very disagreeable the flavor being that 
of cod liver otl 



leeward of the spray Is obvious whan growths are prev¬ 
alent Certain delicate organisms are partially dis¬ 
integrated, Uroglena. Synura Dtuobryon, 
Anabeena snd Asterloaslla. It Is not the 
sir but the splashing snd jolting that pro¬ 
duces the effect. 

In the recent trouble with Sytnrr* tn 
New York City's supply and previous ex¬ 
perience with Tabeiarla, It has been 
learned that chlortM partially MBs certain 


able time, thus net produriag item of 
eUMine tn tho wittr of the merkm tape, 
the method of wtdeet Sjp pHcattak hi 

jg Hj gji 

STS. 
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•nctog w«I«hta by maana of apecisl 

cam! or slse thay move lighter might! along the bal Ice, It being driven by a 1 >0 horsepower Induction motor 
•ace anna. The airplane model la attached to the The information obtained from the wind tunnel teata 
balance by mean! of wire* there being three balance that are made at Langlev Field con be directly applied 
•nna tor menauring the lift drag and pitching mo by the dealgnara at the drawing boards who are working 

manta of the machine Obaervatlona are taken through on new typea of airplane modela 
rjam bolea in the abell of the tank. The tank la It la Interesting to ci ntreat tills diminutive air tun 
Inflated by two electrically driven air compreeaor* Del with the huge I rtncli wind tunnel described in 
The Steel tank mounted on a concrete foundation our August, 1928 laaue lhe French air tunnel haa a 
and partially aurrounded by a working platform la 8S wind tunnel 10 feet In diameter and a fan which 
fleet long, IS fleet In diameter and weighs 
<8 tons. An observer who U stationed on 


tqr looking Into the tank through the small 
peep bolea. The cast steel door that pio 
vldaa aoeeaa to the curious tank chamber 
la at one end while the drive shaft for 




1 he sui p« rtlni. him lianlsm la so designed that when 
revihlng the frame on the spindle or tilting It upward 
or d m-nward fr m Hie hi rirontnl the ctnter of gravity 
of the entire naseml ly hanging upon the crane hook la 
neither raised me hatred The suspension beam (at 
top) the two verticul links the spindle housing and the 
spindle form a parallelogram with cterhung support at 
the crane hook directly ahote the tenter of gravity 
of the entire machine lliua the friction of the bear 
Inga and the Intrtla alone have to be over 
come In al Ifting the riveting Jaws fri m 
one ptlnt on the wt rk to another and two 
motors t f tw j horsepower each are actu¬ 
ally sufflehnt for the J b' The tilting 
inotl >n Is Iln lied to 30 degrees below the 
hori/t ntal but the rotation can be carried 
thn ugh the complete circle 

Wired Wireless Broadcasting 

T HKKK wuh recently given the Brat 
demonstration of commridal wired 
wireless brimbaiding as applied to elec¬ 
tric light wires on Staten Island New 
Fork t ity The studio la not unlike the 
usual radio studl i The output Instead 
of going to un aerial and ground connec¬ 
tion la delivered to the electric wires past¬ 
ing by the studio 

The wired wlrelese broadcasting com¬ 
pany Is planning an 18-bour dally program 
Nlectric light users can auhacribe tor the 
service in which case they are furnished 
with a compact receiving set which le 
attached to any electric light socket or 
outlet by means of the conventional plug 
The low oat eubacriptlon rate provides tor 
a crystal sat and head phone® while the 
highest rate provides for a loud speaker 
set If the Staten Island installation 
works out successfully both technically 
and commercially tbs idea will eventually 
be extended to other electric light systems. 












SCIENTIFIC AMERICAN 


Shifting Speeds With An Oil Pump 

Some Details of a New British Variable-Speed Gear Without Gear-Wheels 

By P. J. Rudon *** 


m 


I,THOUGH tills system of wbat may be 
termed “georleaa gearing" baa been In nae 
for oorne year* for aucli purpose* as ele¬ 
vating naval guns and for the steering 
gear of whips, Its application for other 
purpose* has been restricted At present, 
howevtr experiments are being conducted In England 
with n view tu its application to uutomobile*. If these 
experiments are successful the outcome will be a revo¬ 
lution In the design of road vehicles. The subject is there¬ 
fore of such great and direct Interest to all car owners 
that we shall endeavor to treat It In as untechnlcal a 
is possible for the benellt of those who are not 


Happening we have a vertical pin or huh on which a 
ball-hearing blcycle-u heel Is mounted If the wheel Is 
horiaontul there is no tendency for It to rotate, but If 
we tilt the HSMembly to a sufficient angle the mere weight 
of the tire valve will bo sufficient to move the wheel 
round until at last It will stop with the valve at the 
bottom of the slope Now suppose that t tiers Is no 
vnlve and that the wheel Is iierfectly balanced If we 
then place a weight near the top of the slope, or Impart 
a purely vertlcul pressure, the wheel will move ronnd 
More generally, If a presmire be Imparted at right 
angles to the plnne of a balanced wheel or disk In any 
I>o*ltIon, no movement takes place, but If wc Impart 
the pressure at an angle to IU plane and If friction be 
eliminated or reduced sufficiently, we cause It to rotate 
The gear that utilises this principle 
comprises essentially two units. One of 
these consists of a special design of inaltl- 
cyllnder pump for pumping oil The other 
consists of one or more motors driven by 
all delivered under pressure by the pump. 

The pump and motor may be placed at 
any convenient distance (within reason¬ 
able limits) from each other and at any 
angle or different height, and the two 
connected by a pair of pipes for tlie flow 
and return of oil Alternatively the motor 
caning mny be bolted direct to that of the 
pump casing so as to constitute a double 
unit, with the driving and the driven shaft 
In alinement The onlj difference Is thut 
In cases where the two units are separ¬ 
ated, there Is a valve plate on one Mid of each. 


to wbat la known as a “seckst ring" by connecting rods 
with cup and ball connections au as to allow of a certain 
amount of play, the necessity for which will be seen 
later The pistons are bollow, and as the system is 
charged wltb oil constantly circulating under high pres¬ 
sure, tlie spherical bearings ore alwaj* well lubricated. 
The socket ring 1* secured on the driving shaft by 
of a universal Joint, so that a* the shaft rotates the 
socket ring rotates with It The »o<?ket ring beers upon 
a set of circumferential rollers within a cup-shaped 
housing, tlie end thrust being taken by a separate set 
of conical thrust rollers. Tbe housing is mounted inside 
the pump casing on a pair of trunnions, a vertical shaft 
and worm enabling the housing (and with It the socket 
ring) to be tilted to an angle of about one In two and 
one-half on either aide of a plane norma! to the shaft 
Between the pump and motor barrels Is a gunmetal 
valve plate with a pair of curved ports right through 
It Tlie center of this valve plate Is bored and bushed 
to receive two sets of roller bearings on the ends of the 
pump and motor short*. A hole drilled through the 
vnl\e plate enables oil to pass from the outer pump 
casing to the outer motor casing and vice versa, thus 
innlntulnlng an equal supply of oil In each 

When charging the system, oil la admitted to the 
casings from a reservoir and tlie pump Is run for n 
short time Any lui|irisoned air Is then released by 
of air plugs which are replaced. Tlie reservoir 
Is run uguin and any re- 




o which 


the ends of the two oil pipes are coupled We describe 
the direct-connected type 

The pump Is lmuspd In an oil tight cose and com 
prises a thick solid r) Under culled the “barrel” In which 
nine boles are Isired concentrically so that It looks 
something like a large revolver barrel The holce are 
not bored right through the barrel but from the dead 
end of each a smaller hole Is I sired connecting the bigger 
holes with oval-shuped ports in the other end of the 
barrel Tlie barrel Itself Is keyed on the driving shaft 
and rotates with It A set of pistons works In the 
cylindrical barrel holes and these pistons are coupled 



with the 

malnlng air U released by air valves on the valve plate 
The gear Is then ready for work 

I-et us now suppose the ports to be n trembled within 
the casing, thut the system Is full of oil, that the pump 
shaft Is coupled to u sultnble prime mover such us an 
electric motor or an engine, and the oil motor shaft 
to another shaft that lias to be driven It Is Important 
to remember l hat the pump and motor shafts are In no 
wuy connected, but are free to rotate at different speeds. 

If the pump socket ring be first adjusted by the worm 
so that It lies In a plane at right angles to the axis of 
the shaft, anil tlie engine be then started and run at 
full speed, the socket ring and pump will merely route 
without any pumping actions 
tutting place and consequently 
without affecting tlie motor at 

ull, so that the motor shaft _ 

will remain stationary But noises 
If we gradually tilt the pump 
socket ring In either direction 
It will be forced to rotate in 
the plane In which It lie* by 


universal Joints permitting of 
this, a frequently it wlU 
caps* the pis too* to move In 
and out of tbe barrel cylin¬ 
ders, so that during half a 
re rotation oil will be pumped 
out of tbe cylinders, and dur¬ 
ing tbs other half revolution 
oil will bo sucked Into tbs 
same cylinders. The oil must 
necessarily pass through tbe 
valve plate porta to tbe motor, 
on tbe pistona of which It wlU 


inclined rink 
causes it to ro¬ 
uts Thus the 
oil constantly 
circulate* be- 


hydraullc pres¬ 
sure and verves 
as the working _ 

fluid The greater The valve plat* between the pi 
the tilt of the awl »•*«* wits 

pump socket 

ring, the more rapid the flow of oil and tbs i 
rapidly the motor shaft rotates. 

In a set of gear tested by the writer an ele 
motor was coupled to the pump abaft and run ; 
thousand revolutions a minute. The pump socket 
was then sltgntly tilted and the motor shaft rai 
one revolution a minute From that, by Increasing 

tilt, the motor shuft was speeded up to a -- 

Tlie socket ring was then tilted in the other 
the speed of the motor shaft gradually slackened down 
to aero, and the same procedure was gone through with 

An efficiency of 86 per cent is obtained at full-speed 
transmission. This efficiency drops slightly down to 
half speed, and then more rapidly at lower speeds. 

It will be clear from what has been said that, if we 
couple the pomp shaft to an engine shaft, 
and the motor shaft to any other shaft 
to be driven, the variable speed gear pro¬ 
vides a neutral position and also enables 
any desired speed In either direction, from 
seru to medium speed, to be maintained, 
according to the load It has already been 
explained that the pump and motor unit* 
may be placed In any convenient position 
and connected by a pair of oil pipes that 
virtually take the place of shafting It 
1* obvious then that tbe gear Is eminently 
suitable for use with alternating electric 
motors for which elaborate means have to 
be provided to enable them gradually to 
take up the load. Again, It should often 
obviate the necessity for the totally en¬ 
closed type of electric motor, necessitated in certain 
case* by tbe tact that motors have to be coupled up 
to tbe machines they drive. Wltb tbe variable speed 
gear the electric motor and pump can bo placed In any 
convenient position and the oil motor in any exposed 
position desired. 

Another of it* uses Is as a hydraulic pump. A suction 
pipe from a reservoir to tbe pump unit wonld keep It 
supplied and enable it to be used as a variable speed 
pump for hydraulic work generally, its output being 
automatically controlled If required. 

But of all uses, Its application to automobiles appeals 
to one most. Let os consider why Firstly on an ordi¬ 
nary motor car we have the clutch—at best s crude 
apparatus. Secondly there Is the gear box, with its 
arbitrary steps In speed, that requires skill and prac¬ 
tice to manipulate properly and without nerve-racking 
when the gear* refuse to mesh under tbe 
nands of a beginner or an unsUIfnl person. Thirdly 
there is the cardan shaft and s number of universal 
Joint* requiring freqDmt attention. Fourthly there 1* the 
cardan-shaft brake with its attendant levers. Finally 
there I* the hack-axle gearing and differential. What 
can be mid of a device that win eliminate all the above- 
mentioned objectionable Isa tu res in automobile*! For 
that is what thslr experiment* load the maksrs confi¬ 
dently to anticipate. 

A pump unit will be coupled direct to tbe rear end 
of tbe engtn* shaft, a pair of motor ur“ ‘ ' 


Applicati o n of th* gear to an electrically-driven capstan 



Ths socket ring of ths » 
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Omr Ctatrinmi «f tin 
Garage Man 

A LL vactaBaad trade* to which th« 
aa c MaH t figures at all pra a ant scope 
for foe ta ran tor to provide special tool* and 
fixture* foe doing very special Jobe In a 
fraction of the time that would be required 
war* tbeae taaka to be performed on atand 
ard lath**, drill*, or other apparatus. In no 
other Un* ho* thl* tendency gon* farther 
than In automotive construction and repair 
work, and In no other are the devlcea of the 
■art cuggMted In wider or more general use 
that the factory would have gon* In rather 
heavily for thl* tort of thing is far from 
surprising, bat that foe garage repair-shop 
can nod doe* afford such a variety of special 
equipment would be a surprise to one who 
had not clearly visualised foe enormous 
saving in cost which enables a machine to 
pay for Itself despite that It le need bat 
once or twice a day. 

A Ban Francisco garage wee Invaded by 
foe Sens Tine Amkucan correspondent 
tome time ago. and at least three machines 
found which earned the attention of the 
reportorlal pen and the reportoriul camera. 

The first member of the group below Is a This 

stand for testing and adjusting differentials. 

This clever outfit la ao arranged that It 
give* Information about the differential which, in It* 
absence, could be got only by repeated rood trials of 
the car, with dismounting and readjustment of the 
rear end between every two trips. At the right la 
seen the vurlablenipeed motor that drives the differen¬ 
tial undergoing test At the extreme lower left Is seen 
the foot-lever for foe prony brake which applies a 
retarding force to one aide of the differential, and 
enable* the operator to watch the complicated gearing 
in action. Not alone in working economies, but in the 
absolute satisfaction with which differential adjust¬ 
ments may be made, this assembly Is of extraordinary 

Every owner has, at one time or another, had electric 
trouble of a nature requiring the tasting out of one or 
more of the circuits on bis car Sometimes this has 
entailed an actual dismounting of portions of the car 
and carrying of them Indoors to the testing apparatus, 
at the best It has Involved a good deal of Inconvenience 
In bringing the testing apparatus to the car Here we 
have foe better way A battery Is mounted in a 
wheeled box (the wheels may be Just made out. where 
they peep from under the edge) In addition to the 
wheels, the box carries on Its under side a cradle making 
It eaay to set It down on the framework of the car, or 
anywhere else for that matter The lead wires of the 
battery actually serve as “reins", the mechanic drags 
the battery about fay them, and in a Jiffy be has It right 
at the spot where its aid la required to learn foe 
electrical condition of foe car. 

The third view shows foe portable tool racks which 
follow out more or lea* th# same Idea a* doe* the 
portable battery Bach of these stands has three racks, 
enabling It to carry practically all foe hand tools likely 
to be required an any repair Job. They -wheel about 



This computer Is shown In the illustra¬ 
tion It consists of two scaled, rotating dials, 
read by a radial hair-line engraved under 
the lockable arm. The computer la five 
Inches In diameter, while foe Inner dial la 
four inches, so that contact scales are 12)4 
Inches long, like upper scales of a 2fi4nch 
straight rule The outer and la 
of tho computer are analogous to 
and lower movements of an < _ 
transit, a thumb-lock, as on a transit, « 
trols the outer dial, while a special desc- 
trlpod for the transit 


results. ramble 
proof, like the double verniers on a transit, 
eliminate mistakes nnd errors, Instrumental 
and personal The dials are graduated 
directly on heavy metal, fine os a transit, 
but In purple color easy to read and soft 
to the eye, Made wholly of metal, the 
computer la unaffected by beat, cold, 
dampness. 

Tlie magnifier, adjustable In focus, ra¬ 
dius nnd direction, makes readings oiHpear 
larger than ordinary typewriting. Increas- 
■ of Interpolations. When direct. 


from place to place, so that the busy mechanic always 
has bis tool kit at lil* elbow, and Is able to dispense 
with repeated trips to the other side uf tho building 
to get them 

The same garage Ims a clever way of testing head¬ 
lights for conformity with tho law—which must be 
strictly enforced In California than it la In the 
average eastern state. If any necessity Is ever felt for 
checking np a car's compliance with It On one end 
of the building have lieen painted n series of vertical 
and horitontul lines, with two dots. The vertical line 
Is In the correct posit Icm for eenlcring the automobile 
whose lights are under examination. The two dots 
are then In *uch pluce as to correspond to the exact 
centers of the lamps. The line on the floor marks the 
distance from the wall which the lamps should be for 
the test, and the horlxontal mark on the wall Indicates 
the dead line above whli h no light from tho lamp should 
fall. Thl* Is sufficiently clear without a photograph, 
and equally clear It Is, that with the lines properly 
arranged the assurance may be had that any lamp 
meeting the above conditions meets the state law 

A Circular Slide-Rule 

A LL technical calculations require answers to on 
accuracy consistent with the data 2, 3, 4, or In 
very fine work, 5 significant place*. For this purpose 
the graphic-log method la by for the best But tho 
shrinkage nnd warpage of the ordinary wood-cellnlnld 
slide-rule, make It unreliable, while Its scales require 
months to master A new, all-metal, circular computer 
that utilises the logarithmic principle, but Is built like 
a transit or compass, and convertible for desk or pocket, 
has been recently perfected by Louis Ross, a civil 
engineer and ingenious Inventor of San Francisco. 


of the finger turns the magnifier aside, and 
it is instantly detachable for separate, use The use of 
either magnifier or desk-clamp Is optional, both are In¬ 
stantly detachable Tlie loose-leaf leather case, supplied 
with standards 3% x(l% sheets. In a variety of ruling* 
and forms, folds to fix T, so as to fit coat, breast or 
back pockets. 

Tho key for operation Is given on the arm. In plain 
sight of user When uny problem Is set under the hair¬ 
line of the arm, a long arrow automatically points to 
Ilia answer, while a short arrow shows the proof If 
the problem Involves three Items, two known* are set 
opposite each other, and opposite tho third known th* 
answer appears. Reiwat numbers, or “constants,” can 
be locked, so that they will not shift accidentally—a 
great convenience In heavy, tabular work. Trigono¬ 
metric, logarithmic nnd exponential problems are solved 
Just like plain numbers, by using the special scales aa 
labelled on the arm, for that purpose. 

Stave Trade In Foreign Coon trie* 

F oil the benefit of American cooperage exporters, foe 
Lumber PI vision bns Just Issued the publication 
‘‘Stave Trade In Foreign Countries." This Is a com¬ 
pilation of report* from American consuls and repre¬ 
sentatives of the Department of Commerce In various 
foreign countries. Being replies to a questionnaire sent 
out by tlie division, these reports cover the Importation, 
domestic manufacture, specifications, and uses of coop¬ 
erage, as well as Indicate how the Import trade Is 
handled In addition, statistics un the cooperage ex¬ 
ports of the Tutted States and imports and exports of 
other countries were prepared by the division. Statis¬ 
tics on United States exports for 1022, which were 
only recently available, have been added os an appendix 
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Feeding the Automobile Engine 

Purdue University Investigation of the Proper Treatment of Mixture that Goes to Carburetor 


FUEL problem Is no longer merely that 
MM MB of finding a supply of light combustible 
Hfl HB hydrocarbon*, It la that of an Insured 
aupply of any Uqnld fuel ut a proper price. 
The public has ceased to usk for light and 
- volatile fuels, and Is asking merely ordi¬ 
nary combustibility and a reasonable cost 

We ure told that wo have In sight only a ten year 
supply of gasoline. The situation Is not quite so dee- 
pent to as this, for we shut! undoubtedly develop new 
sources uml new fuels. Hut In view of ull the known 
factors, It is necessary to conserve fuel and to utilise 
fuel with a minimum of wastage 

Cur, truck and tractor must today use the heavier 
fuela and leave the lighter ones for tlie plane These 
heavy fuela grow heavier each jour, they continue to 
burn In our turn, but with a long tale of low efficiency 
excessive repairs and mnlntenunce, and abort life We 
aoinotlines ask whether the Otto cycle Is permanently 
suited to the fuels of today nnd tomorrow 
The Otto cycle may ultimately be replaced, but for 
the present It la tbe one In universal automotive use 
The Immediate attack upon the fuel problem lien In the 
practical use of all avulluble data regarding fuel com 
bust Ion Formerly the light fuels required no heat 
beyond the sensible heat of the Intuke air Today, even 
with decreased manifold pressures tlie almospheiic 
temperature is Inadequate and heut must lie lidded 
Much hinges about the best way of effecting this nddl 
tlon, six different proc-edures mav he Identified 
Preheating the fuel for the mike of u ilrv mixture Is 
useless. It Interferes with metering at the nozxle. More¬ 
over. what Is needed Is the heut equivalent of vaporiza¬ 
tion, after the boiling point la reached, and In no event 
ran we raise the tenqieriiture of the fuel above the 
boiling point of its hlgliest fraction 

Preheating the air Is very useful on tlie cars now In 
opera I Ion It doe* not Interfere with cnrburetlon but 
cuts down volumetric efficiency uml power delivered 
It gives good mileage, smooth running, elimination of 
oil dilution, lean mixtures with freedom from carbon 
deposit The main object Ion la the decreased power 
output and the slight decrease In thermal efficiency at 
the higher temperatures. 

Tlie advantages of pn hrnting the fuel and (be air 
ure principally those derivable from heating tlie air 
alone Again the fuel must stay below the boiling point 
of Us lightest fraction No heating of the fuel is ad¬ 
visable. beyond that which necessarily occurs from the 
heated air, unless a device la used that Is peculiarly 
adapted to metering control 
From the theoretical viewpoint, healing the mixture 
has ad vim tugt s over the prehuuted-alr method. Heating 
Is achieved at lower pres¬ 
sures, and the degree of heat | 


Heating the fuel and part of the air after metering 
Is a modification now In use In some case*. The final 
temperature of the mixture may be quite low without 
excessive deposition A very delicate metering device 
most be useil, however, and as vaporisation la entirely 
from tlie heated walla of the hot area, the temperature 
of these must lie very high 
TIip Engineering Experiment Station of Purdue I'nl- 



versify has made extensive teats to show the relative 
uierlti of preheated air and of the various hot-spot 
method* which comprise the alternatives, a* well as to 
bring out all imsslble data regarding fuel preparation 
und combustion, fnel-atr ratios, etc The accompanying 
lllaslralions show In some detail the apparatus used 




heating at the outside bmd of an enlarged intake pipe. 
An Inspection glass of ample diameter was placed at 
the top of this section, so that the spot could be easily 
observed, and the dr ynes s of the mlxturs and the Bias 
of the fuel globules noted. 

In general terms, these testa showed that with suit¬ 
able attention to tbe beet operation of our automobiles 
and trucks, at least 25 per cent of the fuel need In the 
automotive Industry could be conserved. This would 
come to IJMSffiOtMMO gallons, worth, at current prices, 
some gSOtMXNXOOO. This estimate Is conservative. It 
represent* the minimum saving which might be effected 
with the vehicles now in nee. With accurate data on 
the numbers, types and weights of thane, the saving 
would no doubt work out at a higher figure. 

It la not atone the fuel that is wasted, but this low 
Indirectly leads to other complications Poorly and 
partly burned fuel causes oil dilution, excessive carbon, 
and hence high upkeep and high depredation. The 
unnecessary charge under these headings for the entire 
United States Is at least a billion dollars annually 
Applying the results of these testa to Individual cars, 
substitution of correct for Incorrect operation has In 
numerous specific cases Increased gasoline-mileage any¬ 
where from 40 to 250 per cent It la believed that at 
least half of the cans now operating are susceptible of 
material Improvement In fuel utilization 
In support of their conclusions that the hot-spot 
method affords the best prospect of meeting future con¬ 
dition*. tlie Iowa engineers refer to the fact that while 
much has been published concerning tbe power losses 
due to excessive beating of the charge in a vaporising 
manifold, less attention has been diverted to the fact 
that hb much or more power loss is possible from the 
decrease In volumetric efficiency that follows from poor 
selection of heating surfaces and unfavorable tempera¬ 
ture of these surfaces With the very crude experi¬ 
mental hot-spot used In the tests, a metal temperature 
of BOO degrees at tlie hot-spot gave a dry mixture at 
half load with an Intake pressure of 11 Inches, of 
mercury Why, then, cannot the performdfcce be satis¬ 
factory at low speed Idling with a metal temperature 
of 300 degrees and 20 Inches of vacuum! Tbe problem 
of manifold design resolves Itself Into the one of funda¬ 
mental dHta on rales of fuel vaporisation at various 
temperatures, temperatures available from the exhaust 
at all operating conditions, and the vaporization of the 
fuel In Its relation to distribution to the several 
cylinders, and tlie utilisation of Ingenuity In the design 
of the vaporising surfaces. If more analytical methods 
were substituted for the out-and-try procedure so largely 
in use heretofore, some of these problems woald net 
assume such large proportions. 

Engineers concede that the 
fuel of the future will ba 
heavier than that of today 
This granted, the statement 
con be made that manifolds 
will satisfactorily vaporise 
and distribute the mixture 
as well as Is done today, or 
better The big handicap 
now and In the future Is 
starting. When a starting 
device la used that will Im¬ 
mediately deliver the mix¬ 
ture sufficiently dry to the 
cylinder, no apprehension 
need be felt with regard to 
the good performance of the 
engine after It Is wanned. 


ones. Ilavlng been metered, 
the fuel may be completely 
vaporized If necessary The 
temperature of the vaporiz¬ 
ing surfaces, when exhaust 
heat Is used, never Ignites 
the fuel The air is barely 

heHted at all, while the fuel - - ■ - -- 

Is wholly vaporised When 

tbe two are brought together, the temperature of tbe In these tests. Tbe engine waa direct-connected to an 

final mixture approximates closely to the theoretical electric cradle dynamometer through a suitable uni- 

minimum, so the power loss is Insignificant Again venal Joint Means were provided for measuring all 

care must be exercised In dralgn, and wet portions of temperatures, pressures, etc , sad all tests which wet* 

the fuel must he allowed to pass through the separating to be compared in any series ware made with the same 

device or acceleration will be accomplished only with throttle opening and load. Ut testing the "hot-spot" 


Street Lighting 
rr»HE Bureau of Btandan 
1 la ma&g a study of tl 


operations tbe hot spot was of expert mental design. 


103 replies have bSsn received so far. Abeut 200 reptiss 
here been received on straet-tlghting l a n l loaa i Tre a 
which were reaentiy sent out and **cy full 
data has beau obtained from SO of tbe larger cm npaptae . 
The text of a number of tbs gn saeai o ee ri o a Of a 
cular on street-Ughtisg eerrica had been papered t» 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Various Arts and to Patent News 



I 


NVEftt&ONh 


the boat or hostesa who*} lot It la 
cot and servo tbe Inver cuke. No 


but rather on attachment for the ordi¬ 
nary knife. Thla attachment, much like 


knife la allpped under It, and the fork 
puahed into the coke, holding It eecurely 
on the knife Made. 


Oxidized Keroaene a Truck Fuel 

rrVHK solution of still another Induatrlal 
1 problem ha* been undertaken at the 
reoenrch laboratories of Carnegie Insti¬ 
tute of Technology, Pittsburgh, In experl- 
nienta to determine the relative efficiency 
of keroeenee and oxldlaed keroaenes os 
fuels. In accordance with the policy of 
the Institute to link up Its educational 
facilities with modem Industry, the De¬ 
partment of Chemical Engineering bos 
been conducting a series of tests to de¬ 
termine the relative merits of various 
oils os usable fuels. The completion of 
this Important work should go a long 
way toward solving the problem of oil 
conservation by tbe possible development 
of a new fuel. According to a report by 
Dr, J H James, bead of the department 
conducting the experiments, oxldlaed 
kerosenes cause less “knocking" tenden¬ 
cies than straight kerosene when used In 
a kerosene engine. The testa also showed 
that oxidised kerosenes have approxi¬ 
mately the same power development as 
ordinary kerosene In spite of tbe fact 
that their thermal value to owmlghth 



less. Dr James attributes tbe efficiency 
of the oxidised kerosenes to tbe better 
“clean up” In the combustion of these 
purtlally oxidised fuels The success of 
the experimental work at Carnegie at 
this stage gives promise that oxidised 
kerosene, which to manufactured by cat a 
lytic oxidation from low grade petroleum, 
may become a useful fuel In the future 
Its properties muy cause It to be used 
Industrially In kerosene engines or 
blended with gusoline for use In gaso¬ 
line engines. Although It has a some¬ 
what lower fuel value than ordinary 
kerosene, one of the most favorable fea 
tures of Its elTecthenema Is that It under 
goes much better combustion In tbe In¬ 
ternal combustion engine. 


A Heat Economy 


N one of the advances of recent years 
In the manufacture of cement lx of 
greater Importance or Interest than the 
utilisation of the hot gases escaping from 
the kilns to heat the boilers that supply 
steam for the operation of the cement- 
plant power-house. Fur years an Im¬ 
mense amount of energy was lost In 
these gases, which reached the stuck at 
temperatures of ten to fourteen hundred 
degrees Fahrenheit In plants using the 
dry process of manufacture 
Many problems stood In tbe way of 
utilising this heat, but great progress 
bos been made, with the result that a 
number of plants are now producing 
from 00 to 100 per cent of their power 
requirements through waste-heat boilers 
Such Installations require henvy expendi¬ 
ture*, but the adoption of this means of 
saving fuel will undoubtedly become 
more general as time goes an 
These waste guses consist largely of 


oxygen for combustion In the kilns and 
of carbon dioxide driven out of the lime 
stone during the burning. In plants em 
ploying tbe wet process, waste-heat boil¬ 
ers have been Installed and have resulted 
In Important savings. 


Magnetic Annoying 

T HIS device Is used for quickly reduc¬ 
ing a sample of ore so that tbe mag¬ 
netic Iron percentage can be accurately 
computed A sample of ore to placed 
In the glass tube which has been pre¬ 
viously filled with water The carriage 
and tube are then automatically rocked, 
the carriage bearings being placed at the 
poles of the magnet A stream of water 
paaaaa through tbe tube, washing away 
tbs tailings from the concentrate, which 
la held at the potoa. When the washing 
to completed, tbs magnetic assay to 


The Latest Auto Lock 

H uni.wnil Is Illustrated one of the 
latest devices foi defeating the au¬ 
tomobile thief It consists, as the pl< lure 
lndhulia, in a simple lock thut Is at 
tached to the steering column, beneath 
the wheel When locked two plungers 
project upward anti llrmlx hold a spoke 
of the steering wheel between them 
Lock and plungers are of drop forged, 
chsc hardened steel, lieavllv nickeled, 
the lock Itself Is a cylinder affair of 
the familiar model The lock Is ao con 
structed that it will not rattle, and there 
Is no danger of Its falling Into locked 
position while the cur la running 


A Magnetometric Method of De¬ 
terminating Carbon in Steel 

A N Intc resting account of a magneto- 
metric method for determining car¬ 
bon In steel whs presented hv Onnnar 
Mulmberg at the recent annual meeting 
of the Swedish MetHlIngniphlc Society 
Tim new method Is based on the fuel that 
the magnetic properties of steel undergo 
a striking change as the pciceutage of 
carbon Is altered Though even other 
cuiiqsinents of tho alloy exert un etTect of 
tbeir own, this Is, as a rule, lnioinpur- 
ably smaller and, accnrdlnglv, does not 
greatly nlfect results Moreover, lnas 
much as Mr Mulmherg has accurately 
studied this effect, it Is readily an ounted 
for An nppurutus designed b\ the ex¬ 
perimenter und known as cnrlsuiwter 
enables this method to be Hpplled to the 
testing of steel samples in uitunl pruc 
tire and, being both rapid and reliable 
In working Ims been adopted by some 
of the lending Swedish Iron works for 
checking the progress of si eel refining 


Soldering Without a Soldering 
Iron 

S OLDERING without the use of n 
"copper" produces neat and rapid 
results, says She11 Metal Worker The 
method Is to heHl the parts to he sol 
dered, by mums of u turch flume, until 
they are Just hot enough to “sweat' In 
tbe snider and not hot enough to make 
the solder run off The ability to get 
the correct temperature comes with prge 
ttee. A small, compact flame Is best 
Wire solder Is employed, with tbe uxuhI 
flux, and an acid brush. The surface 
to be soldered should be kept horlwmtnl. 

If gobs of solder form, they may be 
wiped smooth with the acid brush and 
the surface heated again, liul when skill 
to acquired, the brush can be dlsiiensed 
with altogether No wiping cloth to 
needed The only drawback to the 
method Is that considerable practice to 



By means of projecting plungers that 
engage a spoke of the wheel, this lock 
makes the car secure 


necessary to become skilled with It 
However, not only Is It much more rapid 
than the usuul wav of soldering with 
an “Iron,” but for some kinds of work 
the results are much more desirable It 
Is partlenlnrlv effective where smooth 
soldering Is wanted ns flir example In 
the gasoline tanks of automobile touring 
cuts but where it would not lie advisable 
to tile off the surplus solder lieruiue by 
doing so vou would be verv apt to 
sc rati h the surface of the metal Itself. 

Wood Poles for Transmission 
Lines 

A GERMAN Arm him latelv put on tho 
market a tvi>e of wood I Kile, which 
should have a life of at least 40 venrs The 
upper imrtlon Is of the usuhI kind white 
the base 1 b of impregnated hard wood 
Experience shows thut Impregnated 
beech wood hUi |s*rs hove a life exceeding 
37 venrs and ns jsdes are not subjected 
to the same mechanical shocks, tbe mak¬ 
ers anticipate n longer life tlmn Ibis for 
their poles The two portions of tho 
I silo are hound together by w rought-lron 
strips, which are bolted together 

The Window Bed 

N O longer Is It necessarv to provide 
an exiienidve sleeping-porch for tbe 
lieneflt of those who need fresh air at 
night 

The window bed here Illustrated can 
bo rolled out of any window, vrtth per¬ 
fect safetv It to In reality a completely 
screened rot. mounted on a metal frame 
und supported from tbe floor much as 
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Niiiall Iron beds ore supported When 
mlled on Its frame oat of the window, 
It 1 m held In place by chains I or camp¬ 
ing the bed like frame Is not used, the 
springs reeling upon the supports that 
hold them to the frame of the house 
Under such drcuroUunree, th« (deeper la 
about six Inches from the ground 


might and Shiny 

TJOLISHINO the kitchen range la not 
ST MO eaaentlal as keeping It oiled against 
the Invasion of rust. This fountain 
brush cleans and oils at the same time 
the flow of all be Ing adjustable from the 
oil container which la In tlie top of the 
holdor A alight pressure of the thumb 
on the plunger, as Illustrated, gives regu 


Funnel, Filter and Dipper In One 

T HBRB kitchen utilities In one Is the 
convenience now ottered the house¬ 
keeper whose space Is limited Funnel, 
filter and dipper are consolidated Into a 
single tool Illustrated doing dull as a 
funnel For conversion Into filter or dlp- 
ptr the circular attachments are used 
a hit h In the photograph are shown lean 
Ing against the bottle Two of these are 
of wire s< reenlng one roarse-meshed and 
one fine when placed at the entrance 
to I lie tapering part of tlie funnel, they 
obviously convert It Into a filter And 
when It Is to he used as a dipper the 
solid plug la used In their stead and the 
contents of the howl Instead of running 
through, stay In 



A Simple and More Compact 
Lawn-Mower 

A C.BMATLY simplified lawn mower 
has been recently introduced by a 
Mlthlgan manufacturer It Is claimed 
tlmt ilie device cuts and trims both tall 
and short grass at the same time It is 
lighter In construction .than the average 
lawn mower, weighing only seven pounds 
Because of the fact that there are no 
large whrcls at tbp aide, It la possible to 
cut grass around trees shrubbery and 
along embankments much better than 
fonnirly and this eliminates the ncres- 
alts uf hand ratting and trimming 
The mower drives In much the same 
manner ns other type* having a long 
T Hhupcd handle which Is solidly set The 
(Utters consist of sixteen small gear- 
shaped wheels but sharpened Bight 
cutter* on a side Interlock and insure 
that tlie grass Is cut evenly wherever 



wtth the Inner chase in Its uppsr posi¬ 
tion, to screw It down to en tatannsdUti* 
position and run the sheets through 
•gain for the second check, without s 
thought tor the problem of register, 
which Is now solved automatically And 
In the same way, tbs Inner chess is 
screwed down all the way for the third 
and bottom most Impression 
We have described Its operation only 
for the case where three Identical print¬ 
ings are to be made, bet obviously the 
chase can be built for any deal red 
number 

The Circular Wnritboard 
I r ITCQBNBTTB housekeeping Is 
IV brought one stop nearer the ulti¬ 
mate goal of simplicity by the washing 
outfit Illustrated The washboard is made 
circular hi section, and a pall supplied 
of corresponding radius. For washing 
the two are fitted together as In our 
Illustration for storage or packing they 
are left that way, and when the bucket 
la needed as a bucket, the washboard 
comas out With tbs aid of this com¬ 
bination and a chair, one washes with 
convenience equivalent to that given by 
the stationary washtub 

Photography Makes Charred Man¬ 
uscript Legible 

A N Important discovery, which prac¬ 
tically solves the problem of restor¬ 
ing written or printed records made Il¬ 
legible by the carbonising effect of heat 
under partial exclusion of sir, has re¬ 
cently been mads by 11 R Davis, one 
of the research workers of the Bureau 
of Weights and Measures In Washington 
D. O. 

Hands rltten, typewritten end printed 


the mower is guided The cutters an 
adjustable so that tbs grass may be cut 
to any desired height At the sides are 
two small wheels, only two Inches In 
diameter These serve to guide the 
mower and take the place of the larger 
wheels used on other types of mowers. 
These wheels have geared tooth edges 
which secure a hold for the mower In the 
dirt lust In front of the wheels are 
two inumht with pointed ends which 
serve to guide tlie operator of the mower 
and Insure that It will be held at Just 
the right angle to get the best results 
The cutttrs do not need resharpening, 
but can be replaced at a smalt cost 

Solving a Printing Problem in the 
Composing Room 

T YPICAL of a certain printing prob¬ 
lem that often arises Is the conven¬ 
tional thetk book of large else, with 
three cheeks on a page It has always 
given tlie printer tlie option of setting up 
the check three times or of printing 
throe Impressions upon tbs sheet, one 
after another, from the single plate The 
first alternative Is obviously an expen 
site one the second Introduces the 
further complication of getting the 
second and third Impressions In exact 
register 

A Wind Inventor of Fort Worth, Tex, 
K J Duilahlts, has steered a successful 
course between Scylla and Gharybdts 
He ha* designed a compound “chase"— 
this word, we should explain to the un- 
inltiate, standing for the metal frame in 
which the compositor locks his type be¬ 
fore sending It to the prase. Mr. Dolla- 
httes chase consists of an ontar frame 
and an tamer one The outer chase serve s 
for tbs tamer one to 


:l» 
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The adjustable, three positioned chats 
that cats the cost af printing checks, 
three on a page 

sheets of paper were used in tbs experi¬ 
ments. They were subjected to ocrndl- 
thna similar to those to which docu¬ 
ments enclosed In fireproof sates or* ex¬ 
posed during a big fire. Enclosed in a 
nearly airtight container of fireproof 
material, these papers were subjected 
to a high temperature^ until they were 
carbonised. When removed tram the 
container, the papers were eomptateiy 
Charred and neither the writing nor the 
printing could be deciphered. 

Mr. Davis, placing mm of tbs carbon¬ 
ised sheet* between two photographic 
pistes and leaving them undisturbed In 


writing en the reverse aide. Sapid and 
medium plates gave tbs best results, 
while slow plates gave poor results. 

When rapid films were used Instead of 
platas, the results wore even more satis¬ 
factory Excellent reproductions were 
obtained after en exposure In the dark¬ 
room for eight days. Strangs to say, the 
writing and printing appeared on the 
films black, like a positive It was 
learned that, with films also, negatives 
oould be obtained. If before exposure, tbs 
carbonised sheets were carefully washed 
with distilled water and dried. 

It to believed that tbs effect on the 
sensitive coating of the plates or fitma 
Is due to the gases occluded In tbs car¬ 
bonised paper and that the written or 
printed characters on the paper appear 
In nags tire because the Ink acts as a 
screen, preventing the reducing g ases 
from acting an the silver emulsion. 

The Flashlight GocffWn 

C ONVENTIONAL flashlights are all 
open to the objection that the user 
must give up one hand to holding the 
flash, or else must rig up a temporary 
base for the light when the Job to be 
done Is essentially a two-handed one. 
This is not particularly satisfactory, 
store the light remains fixed town n 
tingle point Instead of following the work 
as It should. A very clever escape from 
this predlcamait Is seen In the flashlight 
illustrated, attached to a pair of pogttee 
The lamp Is between the lenses, where It 
is out of the line of vision, and a shield 
la provided to protect the eyas from the 
light Electric energy Is supplied from a 
battery, not Immediately attached to the 
lamp, but to the user's pocket end Joined 
by wire to the lamp Obviously, the 
light must shins upon the precise point 
at which the wearer's gone la directed. 
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A Gu Mask for the Miner 

G AB MASKS havs been used In arven 
of the Industrial since the exurno 
of the World War taught i 


regularly equipped with them. Now 
cooes one for the miner, called the 
“SelMteecner " Obviously, It Is not the 
exact model need In the trenches. The 


and cannot be bothered with one so 
clumsy But a manufacturer In Pitta- 
burgh has put on the market a small 
though efficient mask that may be car¬ 
ried an the belt of the workman and 
which will not get In his way or be so 
bothersome that he will neglect to carry 
It Ex-sendee men will smilingly recog¬ 
nise the old mouthpiece of rubber to 
which Is attached by a string the same 


of the noetrlle together four seconds 
after someone shouted, “Gasl” The rest 
la naw The llttla 18-ounce canister 
measures only four and a quarter by 
three and a quarter by one and ooe-lialf 
tnchss and la filled with a chemical 
known aa Hopcallte. This chemical con¬ 
verts the deadly poison carbon mono* 
tde known to miners aa “afterdamp” Into 
carbon dioxide, which la the same non- 
polaonaua gaa that puts the flu In aoda- 



tbe n e e m al ty of using the Self- 
In a mine may come but once 


vide a method of protecting the canister 
against dirt and abrasion while worn 
during very lengthy periods of time Ac¬ 


cent of metal which may be ripped off 
very easily as It Is attached only with 

•oft solder. The chemicals protect 

against any concentration of curbon 

monoxide that Is likely to be encountered 

daring a period of 80 to TO minutes. 


Vacuum by Hand 

171011 small work, the band vacuum 

* pump Illustrated, which has lust been 

put on the market affords a very eco¬ 
nomical substitute for a power pump In 
addition to the standard and recognised 
uses for such an outfit by chemists, doc¬ 

tors, dentists, etc., the manufacturer sug¬ 
gests other fields In which It would give 
good sendee. Thus, it hat been found 

Possible to line Iron pipe with leud by 

Inserting the end of the pipe In molten 

lead and applying a moderate vacuum 

to the other end. The suction fills the 

pipe with the hot lead, and the latter 

cools where It Is In contact with the 

Iron When the vacuum Is released the 
molten core flows hack into the crui Iblo, 
leaving the pipe nicely lined with lead 
The procedure would, of course, not be 
available for a long pipe length, hut 
would do very nicely for a short one 
Another application lice In the ex 
haunting of liquids from Inaccessible 
place*—of water from a steam trap, etc 
The pump Is practically designed with 
reference to this sort of thing The 
vacuum Is created first In a glass bottle, 
nnd carried from this out along the line 
Anything In the way of liquids that the 
suction brings home will enter the Isittle 
rather than the pump, nnd will sttiy 
there until the bottle Is filled, hence tho 
apparatus may actually be used to ex 
haust adds. The pump is supplied both 
with and without the gage 



A BeQ Motometer 

T HE standard motometer with Its red 
line and Its dead Itno above which the 
red must not go, Is a great saver of re¬ 
pair bills for the careless driver But 
It does have to be watched, and It there¬ 
fore leave* something to be done In the 
way of giving automatic warning of an 
overheated engine, The bell attachment 
for the radiator cap which we show 
takes the additional step Wound by 
hand as shown on the illustrations, the 
bell acts as a thermostat, the spring Is 
released when s certain temperature is 
released, and only a totally dsaf ebauf 
fear has any excuse for not knowing that 
trouble awaits him If be doesn’t Stop 
and Investigate. 


Carrier Current Makes Long- 
Dtatance Lighting Possible 

E xperiments *mde at the plant of 
tbs General Electric Company at 
last Lynn, Mass., proved, according to 
officials of the company, the practica¬ 
bility of striding high f req u en cy carrier 
current, such as Is used in radio com¬ 


munication, over electric light feed cir¬ 
cuits to light relay lights as far as four 
mile* awuy from the generating source 
of the current. 

Ordinary 110-volt household lighting 
current was converted Into carrier cur¬ 
rent bj moons of a high frequency gen 
erator The output was superimposed 
upon the 4400-volt bouse lighting feeder 

current running from the plant to 

Nahunt, Mints,, four miles away 
Two relays of electric lights at the 
Nahunt end of the lino were set to dir 
fsrent carrier frequencies. When the 
carrier current frequency coincided with 
the attunement of one relay of lights 

they would light up. Ilut when the cur¬ 

rier frequency was attuned to the other 
relay Us lights would glow The carrier 
current whs transmitted over tho lines 
without Interfering with regular lights. 

Tests have shown, according to the 

company, that any number of relays of 

lights attuned to different carrier current 

frequencies cun be operated Individually 



Coil-spring shock absorber of un- 
usnal pattern 


Another Shock Absorber 

S HOCK absorbers are offered In 
numerous styles, hut few are de¬ 
signed so as to become so Integral u part 
of the suspension system of the car us 
the one here Illustrated Taking I he 
place as It does of the spring hangers 
and of Ull oilier connection lietween the 
spring and the car, It has the direct 
effect of adding to the length of the 
spring. Nor Is this addition measured 
by the mere overall dimensions ot the 
device, by virtue of the positive action 
of the coll spring, I he ear spring works 
like one several feet longer than Is actu¬ 
ally the ease In addition to the coll 
spring with Its 1 ushInning effect the 
device ln<hides also n very effective re¬ 
bound cheek 

Getting at the Milk Bottle 

F ITTTIY as It WHS, the old fashioned 
tin cap for the milk bottle, with Its 
spring clip, was always easy to get off, 
and It never gave tho housewife a milk 
bath as an Incident to Its removal Ever 
since recognition of Its unsanltury char¬ 
acter forced It to yield the floor lo a 
card or paper cap that Is used once and 
then discarded, I ho problem of easy nnd 
safe removal of the latter has been 
plaguing our inventors The solution 
which wo show at the bottom of the 
adjoining column appears to have merit 
An aluminum cap the size of the bottle- 
top bus two slmrp prongs 00 Its under 
side It Is placed over the bottle-top, 
the prongs necessarily piercing the paper 
cap. Then It Is tilted off, and necessarily 
It brings the paper cap with It, while 
acting ns a shield against the gpyser of 
milk which sometimes comes away with 
the paper 

The Croedn* Stenal That 
Cannot Fail 

R EQUI TIE ME NTH for an electric 
signal protecting a railway grade 
crossing are severe. It must be capable 
of alternately opening and closing two 
•Metrical circuit* many million* of times, 
without a change In the contact adjust¬ 
ments and without causing rapid dete- 



The working parts of the grade¬ 

crossing signal that can fail only 
on the aide of safety 


riorutlon of the cuntucts. The most 

recent attempt to meet thl* demand 

uses a totally different principle from 

Its predecessors. Instead of an exposed 

conflict, these members are enclosed In 

a glass tube partly filled with mercury 
and Inert gases. 

This apparatus consists primarily of 
an armature, oscillating freely between 
the poles of on < lectromagnet To thla 
Is fastened a pendulum, which Is oscll- 
lnled In one direction by the electric 
current, whereupon the current Is auto¬ 
matically turned off nnd the pendulum 
returns to Its original position gravlta 
ttonally Tills tyile is repeated auto¬ 
matically from DO to 00 times per minute. 
On this pendulum Is mounted the con¬ 
tact tube mentioned above 

Without going Into too great detHll, 
It may be said tliut the contui t Is made 
In the men ary when the pendulum Is 
In ilthcr extreme position, and broken 
while It Is swinging from the one to the 
other The device controls two (or 
more) red lnmps, in such a wny that 
first one tlien the other lnmp Is lighted. 
These lnmps lire In sui h positions along 
11 circular nrc ill the 1 rousing that tlielr 
snccesslvi flashing gives the effeit of a 
slogle red lump, swinging built and forth 
Anil llu device meets thp requirement 
that If It falls. It must fall on tho ride 
of safety for If the pendulum censes to 
osrllluie, it must return to the vertical 
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The coiled spring in thi* driving 
cushion five* resiliency and 
ventilation 


position under the pull of gravity Then 
one of the contai (m remains permanently 
cloned, and one or more of tbo red lunipe 
Imran conllnuounly 

It will he underatood that title signal 
works only alien a train In approaching, 
the track relay supplying the linpulso 
that neniln current to the magnet and 
to the lumps. 

A Crude-Oil Motor without a 
Carburetor 

O NE of our Oernmn correspondents 
sends a description of the motor- 
e>cle outfit Illustrated herewith, Jump¬ 
ing right Into the heart of his subject 
with the confident pnmouneemeni that 
"Htrr Joseph Utewy has after 10 years’ 
work solved the problem of a crmle-oll 
engine for the motor cycle", and lending 
a human toueh by Informing us thut, 
when the Inventor first led his produc¬ 
tion forth In public, “tlie crowd was 
extraordinarily large. In spite of the 
very cold weather " When the contrlliu 
tor gets down to nctnnl description of 
tho apparatus, we learn thut It carries 
no separate enrhuretor, but that the mix: 
Ing of the gas takes place In the cylinder 
Jacket, where we are accustomed to look 
for the cooling water Only the upper 
part of tho cylinder la rlhhed (apparently 
for air-cooling), the lower half being 
surrounded and cooled by the In llowlng 
fuel My this means the heavy crude 
oil, ordinarily difficult to thin or to 
Ignite, Is so strongly heated that when 
sprayed through a notsle It enters the 
cylinder without any eddying Tlie motor 
works on. a two-stroke cycle, and develops 
about one and one-half horsepower It 
Is started on heniol, and run so for the 
first two minutes until It gets wanned 
up. In this connection great Importance 
la attached to n two-duty adjustable 
nmtsle of extreme simplicity, which en¬ 
ables the switch of fuel to be made with 
no trouble at all The account closes 



this walled frying pan, rathar than 


with a personal touch, Herr Loewy Is 
s “self-made man,” this English phrase 
apparently having been adopted by the 
Germans. Also, he is apparently not 
looking for capital to develop the ma¬ 
chine, since our correspondent's final sen¬ 
tence pictures the Inventor as “unable 
to save himself from the. Importunate 
cnptallsts who are anxious to share In 
his prospective profits. 

Motor Cushion a Coiled Spring 

T IIIH motor cushion for the conve¬ 
nience of motor car drivers Is made 
of an 80-foot coiled spring wound 
spirally It gives a good cushioning 
effect and at the some time maintains on 
air space to permit heat from the body 
to escape The coll Is closely covered 
with a woven textile allowing tlie circu¬ 
lation of air beneuth and behind the 
back of the driver It Is said to be an 
unusually cool cushion 

Transformer Oil* 

T HKSH oils teuil to form sludges, 
eltlur slowly or qnlckly, according to 
tho nature of the oil U H Hill de¬ 
scribes (Mectrtnol World. New York) 
several tests that may be applied to the 
oil to determine Its tar-formtng prop¬ 
erties. and gives references to original 
puiiers, where the description Is more 


Hw Foot-Lock Vioe 

TTtVKBY vise user has experienced 
Ci difficulty in holding the work. If It 
le poeeJble to ecrew the Jaw* down bard 
an the piece In the first place, after work¬ 
ing with It for a while it will be found 
to be looee again. A very efficient rise 
lock le Illustrated, which works with 
tbo use of the operator's foot It la not 
an attachment for any rise, but must be 
actually built In. A kick upon tbe pedal 
locks the work behind a pressure of 
several hundred pounds, and a kick re¬ 
leasee it with certainty and despatch 
The long lover attached to the pedal la 
the secret, the compounded purchase 
which tills gives enables the Jaws to be 
Jammed tight against the work, no mat¬ 
ter what the shape of the latter The 
screw Is used, as In tbe standard vise, to 
bring the Jaws Into approximate engage¬ 
ment with the work after which the foot- 
lock Is called In to clinch the matter 

Fire Tests of Roofing Materials 

T HK llureau of Standard* has pre¬ 
pared a program of tests, equipment 
la being procured, and teat specimens 
constructed for conducting a series of 
fire tests of roofing materials with par¬ 
ticular reference to the relative merits 
of wood shingles and prepared roofing. 
A conference has been held with rep- 



Recently exhibited German motor-cycle engine, running on crude ell and 
dispensing with a carburetor 



The vice that uses feot-pewer and 
compound leverage te Jam Its Jaws 
tightly npoo the work 


Colorless Waterproofing Materials 
for Stone 


I NVHHTIOATIONB an now under way 
at the Bureau of Standards covering 
tbe action of frost on building stone and 


materials with which to protect the sur¬ 
face of stone structures. During the last 


colorless waterproofing materials, having 
tor Its object the determination of the 
relative durability of these treatments 
under weather conditions, bns been sup¬ 
plemented by n series of tests to deter¬ 
mine the efficiency of the different water¬ 
proofing materials In preventing decay 
of the stone 

Crystallisation tests are being made 


treated specimen*. Waterproofed sped 
mens have also been exposed to the 
weather and will be tested after a con¬ 
siderable period of exposure. 


Painting with a Wheelbarrow 

e .UKOHNIA'H highway commission 
Is now painting a white line down 


complete It Is eertuln that the sludge- 
formation Is a form of oxidation. One 
company has therefore Introduced a type 
of transformer In which the oil Is cov¬ 
ered vi 1th a layer of Inert gas, usually 
nitrogen A cyclical process, dependent 
on temperature und pressure, takes place, 
by which the nitrogen 1* driven out or 
sucked Into the transformer Any to- 
eomlng air passes through an automatic 
vulve, and Is then deprived of oxygen 
and moisture, It therefore becomes dry 
nitrogen. Thus the dll, being In contact 
w Itb nitrogen, does not oxidise, the layer 
of nitrogen also minimises any explosive 
phenomena. 

The Greaaeleas Frying Pan 

F RYING la an operation that requires 
grease, but tlie victim of the frying 
pan knows all too well that he gets too 
much of this grease In the finished food. 
IIow can bacon, pork chops, sausage, 
lamb chops, eggs, etc„ be fried In grease 
and brought to the table free from 
grease? The Inventor of the waffled 
frying-pan herewith Illustrated has 
sought to answer this question, and be 
says he ha* used tbe pan in hi* own 
household for a year with very good 
results. The fat expelled by the frying 
delicacy flows Into the channels and 
stays there, where the food gets all tbe 
benefit of Its pre sence without becoming 
steeped to it Ur M O Hughes of 


resentatlves of the wood ahingle manu¬ 
facturers, the prepared roofing manufac¬ 
turers and the fire underwriters, at 
which agreement was reached on the 
methods of testing and on an outline 6t 
tbe program of testa. 

Diffusion of Nitrogen Through 
Various Liquids 

^ of the difficulties which the Bu¬ 
rn of Standard* has encountered to 
liquefaction of hydrogen U the securing 
of hydrogen of sufficient purity If other 
gases are present, they become frown at 
a temperature higher than that at which 
hydrogen liquefies. This clogs up the 
apparatus and (tope the process. The 
storing of hydrogen to any kind of a gaa 
holder is, therefore, a matter of aome 
difficulty because gaaea are very apt to 
diffuse through tbe liquid eeal used in 
the holder and becoma mixed with the 
hydrogen. 

Experiments were made during the 
peat month on tbe relative rate* of dlfr 
furion of nitrogen through glycerine, ma¬ 
chine oil and water It was fond that 
the rate of diffusion through glycerine 
Is very much lower than through water 
or machine oil. This was to be ex¬ 
pected because of the extremely low 
solubilities of nitrogen and other gaaee 
in glycerine The Bureau new propoa as 
to employ glycerine as a seal for the gas 
bolder used for the temporary storage of 
pure hydrogw. 


device 1* used for thi* purpose. It con¬ 
sists of a paint receptacle carried on a 
three wheel hand track, with a hose 
leading from the receptacle to a paint 
brush attached to tbe front of the 
device Just back of the front wheel This 
brush applies the paint to tbe surface of 
the highway, and a second brush at¬ 
tached a few Inches back of the front 


width A red line U 
pavement ahead of the 
guide tbs operator of 



Allstou, Mass., is the inventor 
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The Motor-Driven Commercial Vehicle 

Cw i h tMrf br MAJOR VICTOR w PADS. M *. A. E. 

This department u devoted to the interest* of present and prospective owners of motor trucks and delivery wagons The editor will endeavor to answer any 
question relating to mechanical features, operation and management of commercial motor vehicles 



By living in this track, the driver and hi* helper cover long distance* with a 
minimum of delay 


Loof-Digtmncc Track with Banks 

I ONG-DI STANCE trucking I* always 
s more or lew complicated hy the ne¬ 
cessity for eating and sleeping on the 
part of the crew In the endeavor to 
meet this, one manufacturer ha* put 
out the track Illustrated, with two bunks 
In the front peat. It 1* not the idea that 
one driver (hall occupy tlie lower bunk 
while the other drivea from the tipper 
«oe—thia la obvtoualy prevented by the 
height of the latter But thla arrange¬ 
ment make* It possible for the twot-man 
craw to live entirely In the truck until 
they reach their destination, and thus 
to eliminate much of the delay Incidental 
to the nightly stop. Attention is also 
called to the comfortable inclosed cab 
which permlta all-weather driving 

RoOing Palace Has the Comforts 
of Home 

F you have-a hobby for highly person 
allied transportation and cun write 
a check running well into five figures 
you can now gratify every desire for 
traveling luxury, distinction and novelty. 
Thunk* to the utility value of the 
modem motor bus, on outlet has boon 
given to the passlun for a house on 
wheels or “sleeping couch" combining 
every modem convenience with the com 
poaite comforts of home, hotel and Pull¬ 
man Such Is the nioto- palnce recently 
acquired by W K. Kellogg, breakfast 
food magnate and world traveler Fond 
of travel, Ur Kellogg has toured India, 
Japan and China and through virtually 
all European countries. He has mnde 
several trips to South America, has been 
in Alaska twice. In Hawaii anil Egypt 
and now with his club car creation plans 
on renewing his acquaintance with 
America's wonders in a more leisurely 
and Intimate way 

With the automotive home there la no 
further need to “check your baggage 
and come back later” for a room and 
bath. Now you Just drive and drive and 
■top where yon please. In the wildest 
wilderness If you like, without the 
slightest Inconvenience — comfortable 


sleeping berths, shower baths, ample 
cooking facilities, crocked Ice made as 
you ride, market news nnd entertain¬ 
ment by radio The club ear has all 
these conveniences and more Innocent 
looking panels of mahogany here and 
there conceal scores of unlooked for ap- 
jutntments. 

The motor palace Is finished In 
mahogany and the finest of leathers 
throughout Entrance and exit may be 
made through five (loon, three on the 
right aide and two on the left. The 
driver's compartment Is separated by a 
sliding glass partition The forward 
part of the car Is equipped with four 
revolving chairs with adjustable Isuks, 
head rests and arms which can lie 
quickly converted Into full-slxed berth* 
for two The chairs are upholstered In 
laupe mohair plush with nickel filling*. 
Fleavy adjustable curtains separate the 


sleeping quarters from the rear com¬ 
partment as well as Iho berths The 
forward section may readily be trans¬ 
formed Into a cosy dining reoai by the 
Introduction of a folding table width, 
when not In use, is concealed In u puni 1 
at the side of the car Ample llglil Is 
provided by dorno lumps and scisirute 
rending lamps nt each chair A dicto¬ 
graph iwmilts communication with tho 
drl\er without opening window a The 
conch Is designed for use In winter ns 
well us summer and passengers nwsl 
not he concerned by wenther conditions. 
Hotaltag funs keep the car cool In sura 
weather while lieaters set flush with 
the floor and connected to the exhaust 
pits* of the engine keep the ear warm on 
the coldest day 

Further lniqicctlon of Iho rolling home 
discloses wurdrebe and linen closets, nil 
and electric stoves, sink, fuuccts for liot 


and cold water, an Ice making plnnt, 
lc» less refrigerator a china closet, a 
nlc kcl band Imxta, enclosed chemical 
toilit, brunch mirrors and dust-proof 
screens of fine nlekcl mesh Several 
electric n I connect tints are conveniently 
lucuted for i urllng Irons, etc All 
klulien utilities and other appointment* 
ure concealed wlien not in use tqr 
niahognny cnklnits and closets so that 
Hie general effect Is of pleasing cabinet 
work anil upholstery 

Hil water supply system for the entire 
couch Is provided by a 40-gallon tank, 
pressure being maintained at all times 
hy means of u pump driven by a power 
tuke-ofT on the transmission An electric 
[siuer plant In (he rear section furnishes 
lurnnt for Hie lamps, stoves anil fans. 
Installed outside of tlie ear Is an Iran 
folding frame which can lie used to carry 
light hnggage anil when extended forms 
a large bed frame, which with mattress 
Hml ruin cover offers additional sleeping 
nccoimnoilutlun It Is iswslble a few 
convenience* a completely upixilnted 
home should have, have not been enum¬ 
erated If so Hie mansion of ever-ckang- 
tag locution 1ms Hum 

Motors Are Helping the Rural 
Schools 

T.V I<> llThlih TIIOIHAM) rural 
Pj schools are furnishing transporta¬ 
tion for pupils to untl front their home* 

I hrough the motor bus the consolidated 
ltinil Hthool Is lnudi possible and tlie 
nmiilicr of consolidations Is going for¬ 
ward at the rati of 1,000 ]*r year 
There ure still 180000 one-room luhnola 
which should la* consolidated Since 
n consolidated school combine* several 
adjacent school (listrills Into one school 

II means a larger and better equipped 
school-house, since In the ime-room rural 
school one teacher leaches nil grades 
from the klndirgartcn to the eighth 
grade, while In the consolidated school 
each teacher Instructs hut two or three 
grades. This means fewer and more 
highly qunlliteil tenebers nnd better 
teaching 
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The Heavens in November, 1923 

Figures Recently Arrived at Regarding the Great Nebulae 


■-IHKRE I# no chapter of present-day astnm- 

I oniy In which more rapid or remarkable 
I proKmw In being made than In the study 
of the nebulae A few years ago we knew 
I little about theta, except that they were 

- 1 liaxy masses of light, fur nwuy among the 

stars, and that the luminous material was gaseous In 
some cases, and not so In others Now wp tlilnk of 
them as gruujied In three (lettaite, though not quite 
mutually exclusive, classes. 

First In order we may mention the vast dark nebula, 
which we detect only because tliey hide the parts of the 
Milky Way that lie behind them We owe our knowl¬ 
edge of these mainly to the lamented Barnard, who, 
single-handed and at first amid general Incredulity, 
maintained and proved their existence Some of them 
are mi enormous that they appear as dark patches Jn 
the flalaxy, easily visible to the naked eye, others are 
omull and sharply outlined. It Is fairly certain that 
they are actual clouds of matter, and that the fine dust 
In tliem produce* most of the opacity by 
which we detect their presence The 
nearer ones are at moderate distances— 
a few hundred light years yet even so, 
they mast be doxens of light yeors long 
These great clouds seem almost like resid¬ 
ual fragments of the primeval clmos. 

There Is no reason why we need suppose 
that tliey have ever been other than they 
ara. 

Next come the luminous nebula In the 
gulactlc region, Including both the dif¬ 
fused and chaotic masses like the Great 
Nebula In Orion, and tlie rounded forms 
called “planetary nebula." The beautiful 
work of Ilulihle hus shown that these 
nebula- are always associated wllh stars, 
and doubt less derive their light from the I 
stars. In some eases the luminous region ] 

Is clearly only thnt part of u greater dark 
nebula which lies near the star Hnd re¬ 
flects Its light In others the luminous ' 
material consists of gas, which Is set shin 
tag by the radiation of tho star Just 
how this happens we do not yet under 
stand, but It Is very significant that the 
stars associated with gaseous nebula- are 
always of the very hottest types—most of 
all, those which form the nuclei of the 
planetary nebulas. 

The Spiral Nebula 

But the most remarkable problem of all 
Is set before us by those nebula- which 
He far outside the Milky Way, nnd form 
by far the majority Hardly any of these 
■how a gaseous spectrum, and very few 
•re chaotic In farm Thousands of them are 
round or oval, brightening np gradually 
toward the middle A smaller, though atlll 
great, number show spiral arms extending 
outwards from a central maas—evidently In one plane, 
for wo have many cases In which they are seen edge¬ 
wise Alt stages of transition appear to exist, from a 
round structureless moss, through more and more oval 
forms, to cases In which the spiral arms seem just to 
have budded out, those In which they are well developed, 
nnd others In which little of the central mass Is left, 
while the urms have broken up Into Innumerable spots 
of light 

I Sics this obvious sequence give us a clue to the evo¬ 
lution of these strange objects, or are we merely reading 
Into nature the phnntasles of our own Imaginations, 
so far-reaching a question cannot yet be answered fully, 
hut there an- many reasons to believe that tho raquence 
has a meaning 

In the first place, these nebula) are In rotation. For 
the brighter and Inner portions, we know this with 
certainty from the sia-ctroscnplr work of several observ¬ 
ers, following the brilliant Initial work of Bllpher The 
motion Is In the dlrecthm which would carry particles 
nt the riiu of the nucleus outward Into the spiral arras, 
and Its rate may rise to a hundred miles per ascend. 

Farther out. where the nebula heroines so faint that 
Its spectrum cannot be photographed with any reason¬ 
able exposure, It Is fnrtunstety stlU possible to find the 


By Pro/ensof Henry Norm Russell, Ph, D. 

motions of the Individual nebulous condensations, by 
comparing plmtograplis taken at Interval# of ten or a 
dusun years. Von Maarten, at Mount Wilson, baa been 
the protagonist In this dlfflcult field. Seven different 
Kjilrulr, which he has measured, all show motion of the 
nebular [mints around the nucleus and, though to a less 
degree, outward, so that they appear to be streaming 
away from It along the arms. The motions look slow 
fa few seconds of arc, at most, per century), but cor¬ 
respond to a compute rotation in from 00,000 to 200/100 
yeara. 

This Is a surprisingly short period, for the Detain 
are presumably very old, and yet the observed motions 
would carry their outer portions clear away, Into the 
regions where we now see "nothtag. In a single million 
of years. Evidently stuff Is coming out of the nucleus 
and escaping Into space—shining at first, then becoming 
dork. When one of these giant spirals la turned edge¬ 
wise toward us, this outer rygton enn be seen as a 
dark, opaque bond, crossing the brighter portions. 





Distance* and Voted tU* 

In the last nebnU which he has studied—known ss 
Msealer 83, from Its number In the catalog of nebula 
prepared by that astronomer a century ago—van 
Mannen has measured four hundred of the almost 
countless specks of light In Its outer portions. One of 
these showed a relatively rapid motion, and must be e 
faint star, far nearer us than the nebula, all the other* 
foil In line with the majestic circulation, like a vast 
whirlpool, spreading outwards. The labor of measur¬ 
ing, with all possible precision, so msny objects—not to 
mention the faint stars need as points of reforeoco— 
mast have been enormous. In foot, the writer may be 
purdoned in quoting Dr van Maanen’s remark, attar 
talking of the work. “Borne time, after forty year* or 
ao, somebody ought to get new photographs, and measure 
a thousand points on this nebula. Before that time I 
hope to die I” 

nut the results richly justify the labor. Not only do 
they give the meet complete knowledge of nebular mo¬ 
tions which wo have yet attained, but they make possi¬ 
ble, for the first time, a direct estimate of tho distance 
of the object One ecsidensatita. In the outer part ot 
the nebula, Is bright enough to permit a sp ectroscop ic 
determination of Its radial velocity; aad It tores a 


great difference from the velocity of the central mass. 
If we can safely pasa from this motion in the Baa of 
sight to morion ta the plana of the nebula itself, wo may 
by com perl son with the photographs work out the dis¬ 
tance. IV) do this, we need only know at what angle 
the plane of the spiral arms la tsdtoed to our Bile of 
sight This Is rather bard to find, tat fig tho toxter 
diameter of the nebula appears to to about 81 par rant 
of the longer, the Inclination may to estimated an from 
86 degrees to 40 degrees. The parallax tton conies out 
0,0006 second, the distance about 6400 light-years, aad 
the rate of motion la the oator mam about 160 miles 
per second. The nebula Is about half a degree la 
diameter, which, at this distance, corresponds to some 
00 light-years. 

This appears to to tho moat trustworthy aatlmatu of 
the distance and atse of a spiral nebula which has yet 
been made. Other methods, less direct tat applicable 
to more nebulae, Indicate distance* of the same order of 
magnitude. We may well, for the present, think of the 
larger spiral nebulae ea lying at distances 
of several thousand light-years, and as 
being themselves a few thousand light- 
years is diameter This Is certainly big, 
but small Indeed ta comparison with tho 
else of the Milky Way, which Is measured 
In hundreds of thousands of light-years. 

It would to tempting to go on to esti¬ 
mate the maas of Messier 88, and if the 
motion of the outer pert* was orbital it 
would to easy The period of rotation, at 
10 minutes of arc from the nucleus, comes 
out from ran Maanen’s figures at 17Tyx>0 
yeara. The actual distance from tile 
nucleus should be about 1,200400 times 
that between the earth and the sun. TO 
keep a planet moving with this period at 
this distance, the maas of the nucleus 
would have to to 00400400 times that of 
the sun I 

But fortunately, the motions of the 
various nebular particles do not follow the 
ordinary law of orbital motion under 
gravitation. The orbital velocity, Instead 
of growing smaller at greater distances 
from the carter, gradually Increases, 
while the outward motion diminishes. This 
la extremely punting. The drop in the 
outward motion might be explained by the 
attraction of the nucleus, but the increase 
of the lateral motion, at right angles to 
the radius, demands the action of a force 
which la neither attraction nor repulsion, 
but acts sideways. No one has any tdsa 
. what such a force can be, and it may take 
much work before the right due Is found. 
The most obvious suggestion U that the 
luminous potato ta the outar part of the 
nebula are not Hying freely in empty specs, 
but are immersed far • great moving tot 
of dark matter, which drags them along 
with It, but thin too. presorts great dlOculfto. 

W* ttsad not mourn, h o w e ver , because tirmTara SttQ 
worlds to conquer It Is ground atongh for eetlefscttoo 
that wa have so good aa idea of the toe add dtotanee 
of tWa wonderful object Bran our roagh estimate of 
Its ma«s may to of gome value. If there War* Mt 
enough Mff In thenetaUTto make mlDtona of mas. it 
ta hard to are why the that-growing cnttrtpaatiOM do 
not fly off ta straight Unas, instead of ta their obrioaMy 
curved paths. 

Hm Htorta* 

By this Mason tba wtntar constsilationa are raturatag 
to oar view, Orton ta high ta the *o*thee*t with Taurus 
above aad Brtus btaattg below. deobU and Opto 
Minor ara to the left, with Auriga higher and farther 

&sag£SfgjSE£ 

4 'mL lkaLjkr i 

Meet** 1* to m. 
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Recently Patented Inventions 

Brief Descriptions of Newly Invented Mechanical and Electrical Devices, Tools, Farm Implements, Etc 
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bo* been (ranted two patent! of a almllar 
nature relating to vanity eaaaa adapted to 
contain a carrier filled with compact powder, 
and provide! a form of retaining mean* on 
opposite aides of the central partition of 
tbe carrier so constructed that it will in no 
way interfere with tbe powder packing or 
preening operation The retainers may be 
removed from tbe case for tbe purpose of 
renewing the cosmetics when the same be¬ 
come exhausted A further object la to pro¬ 
vide a device which will be simple, neat and 
attractive In appearanoew 

8P1RAI, ROBE AND CABLE OllIP.— 
O J ZIKK. 2813 Folsom* St., San Fran¬ 
cisco, Calif The Invention relates to means 
for semiring a cable or rope around an ob¬ 
ject, aft, for instance, ft log of wood to be 
moved, or on the front axle of an automobile 
to be towed. A particular object la to pro¬ 
vide means for temporarily securing a cable 


terlorly exposed m 


out any effort and atlll poeltlvely eocnre the 
cable to tbe objoct so firmly that it cannot 
lose its grim no mattor bow much towing 
power is applied. 

GATE VALVE. —3 B. Druroxr, <-/o 
Acme Cement A 1 "1 eater Co, Olive and 8th 
Sts., Acme. Okie. Among the objects of tbe 
invention Is to provide a gate valve especially 
adapted for application to grain bine and 
tbe kettles of piaster mill*, although tbe 
valve la capable of a variety of applications 
and may be applied to a cylindrical container 
—* “■» attaching face of the easing may be 


one of which la adapted to 
end within which former 1 
arranged for coacting engagement with tbe 


•r releasing tbe lock- 


I which may be easily attached to tbe ordinary 
window acnen without the one of nails or 
screws. A further object la to prevent the 
window screen and window gill from decay¬ 
ing by permitting tbe water to draia, at tha 
ima time preventing insects or tbe like from 
storing. 

FIRE EXTINGUISHER. — P Bairn*, 
29 Madison Ave. New York, N Y The 
principal object of tbe invention Is to pro¬ 
vide a simple and Inexpensive package 
which la Indes tru c ti ble by fire whereby the 
same could be used ns a bomb to be thrown 
directly into tbe flames to extinguish the 
same A further aim Is to provide a fran 
gible closure readily broken by the finger to 
permit the emptying of tbe eon tents onto 

MATCH CASE.—8 Snuorg, Box 481. 
Timet Pleas, New York, N Y Among tbe 
■bjrcta of this Invention ia to provide a oaat 
jr container for dispensing the contents 
thereof and delivering the matches singly, 
whereby tha case may be employed as a 
bolder for tbe lighted match to preclude the 
possibility of burning tbe fingers, means be¬ 
ing provided for ejecting the need match , tha 
device may be need in connection with eora- 
on form, or safety matches. 

WINDOW — 8. U Baa*, c/o W H. 
Jackson Co . 335 Carroll St* Brooklyn, N Y 
This Invention has for its object to provide 
a window arranged to permit of easily and 
conveniently moving the sashes np and down 
and to render the window air and water 
tight at the time tha sashes are in dosed 
and locked position, and without the use 
of packing atrip* or the like. t 

LOCKING DEVICE FOB FRUIT CANS* 
OR THE LIKE.—H II OaDDlto, 114 H 
St, Laporte, Ind An object is to provide a 
locking device which is adapted to closely 
engage with the walla and top of the enn 
whereby it will not interfere with the pack¬ 
ing of the can. A farther object la to pro¬ 
vide a device which may be readily attached 


CLOSURE FOR CONTAINERS-D 

Bloom. 1638 Edith St, Berkeley. Calif. The 
primary object of the invention Is to provide 
s closure which will positively anal Jelly and 
--1 and tumblers, and which 


tber object of the invention resides in the 
simple manner ia which it la applied, which 
enables the closure to be need by house- 


large scale. 

SCREENED DRAIN —T a Kumcgr, 
Madrid, Neb. An object of this invention is 
to provide a screened drain which is adapted 


MOUNTING FOR STYLUS LEVERS. 
— Q W Slight, P O Box 220, Framing- 
Mass. The general object is the pro- 
' g for stylos levers 


FACING FOR DEMENT WALL8-- 
A Nobtowall, 4th end Wood 8ta* Port¬ 
land. Oregon. This Invention has for iti 
object to provide a facing for walls whereby 
the exterior of the cement well of a bones 
or the like may be given n noat and art" " 
appearance. It la alao an Important o . 
that the facing may be adapted to be locked 
In position at tbe time of building or pour¬ 
ing tbe cement. 

DIVISION PLATE FOR BOO OASES. 


in (ton. D C Tbe Invention time to pro¬ 
vide a dene* packing division piste capable 
of anfaly transporting eggs, bottles, fruits 
and tha like, which will answer all require¬ 
ments In tha nature of oonditioas precedent 
to Its nee in storage, ocean transport and 
through the mail*. A farther object is the 
* pUte which will be yield*hie 


vision of a simple mounting ft 


_____is for taking care of the wear 

pUshed by the provision of a laver having a 
trunnion extending at right angles thereto, 
1 gs in the casing, on* of which 
ending at an angle to the axis 
| of the trunnion, and mounting on tha easing 
' a spring which tends to draw tha trunnion 
along the groove to compaoaate for wear 
TANK—A. S. doom, eio So. Broad¬ 
way, Los Angelas, Calif. The invention re¬ 
late* to tanka for the storage of oil or other 
lkjnlds which are lighter than water An 
object la to provide a bottomless tank of 
this character partly submerged In a body 
of water ao that it will ha In coovanlant 


saw or like may be clamped or rc l aaaa d . 
(Sc* Fig. 7) 

PIPE REPAIR CLAMP—J W Bung, 
878 8th Ave* New York, N Y. Among the 
objects of this invention is to provide a 
pipe repairing damp for ne* in aonaeotion 
with boiler and refrigerating plants vhwv 
the device is to be applied to ona of a seat 
of closely spaced pipes, by this device It 
win ha possible to associate Os body portion 
of tha clamp with one of tbn neat of pipe* 
Irrespect i ve of the prmdadty of the next 


sjsrsr? 


Campbell Ave., 


bracket which ia neat hi a] 


localities, the well* being of light construc¬ 
tion, either of metal strips that may be 
rolled hori ion tally, of wooden slats with 
j metal bends, (get Fig. 5.) 

PORTABLE BRIDGE.—R. D. Gajxa- 
ixa, Bey St. Louis, Miss. Briefly stated, an 
important object of the invention la to pro¬ 
vide n portable bridge, adapted for em erg ency 
which may be conveniently attached 
— _»* upper or lower side of the running 
board of n vehicle, and readily net np for 
use when necessary A further object Is to 
provide collapsible sidae which, when swung 
to on upright position, will brace the trend 
portion of the bridge. (See Fig. 6.) 


Hardware and TaoU 

CENTERING AN D CLAM PING MEANS , 
FOR SAWS AND OTHER ARTICLES.— 
G L. Noaxie, 224 W 2nd It, Wilmington, 1 
DeL The invention relates to arbors for 
•aw*, emery wheels or the Him, and particu¬ 
larly to means for esoterics the saw on tha 
arbor and damping tl 
1 object is t< 


an cs of A* frame. 

AUTOMATIC LOCK COOK —J T. 
O’Oosmah, 1806 Morris Ave., Bronx, N Y. 
The Invention particularly relates to a safety 
device for locking a gaa cock or other form 
of valve adapted to be moved from an open 
to n dosed position or die revere *. The 
object Is to provide a lock which will auto- 
tally become locked when moved to a 

_d position, but will permit the vulva 

to be adjusted and manipulated by the same 
hand which opens and doom tbs cock. (Set 
Fig. 8-) 

FISHING TOOL.—CL H. Bnow*. Brack 
so ridge, Texas. An important object of tha 
invention ia to provide a grapple or flshleg 
toot, especially adapted for nos 1* connection 
with oil and other wan*, having maana 
whereby the same may be awffkgsd with the 
food valve of aa oil well for tbe perpoee af 
removing tha valve, tha grapple is ao con¬ 
structed that its movement upon bsiag en¬ 
gaged with tbs valve is limited, whereby the 
spring arm* are enabled to withstand An 
■train incident to nan. (Sea Fig. 8 ) 

ADJUSTABLE BRACE.—W. LXMOfown. 
Box 054, Defoes. C ”■ — 


and others, the particular object beiag to 
provide a bran that (My beSad is An 
ordinary way hat nommnia special Anton 
of adaptability anti can be need in ahnoat 
any ootner or nadtr any mndldom* whom 
the ordinary b ran would he it r aa tio a lly nee- 
lea*. It is n farther object to p ro due s As 
brace without materially b urn slag A* ooat 
‘ annfaetnra. (SeeFlg. 10.) 






































































SURFACING MACHINE.—W H Emin¬ 
em, Coffeyville, Vitrified Brick A Til* Go., 
Coffeyville, Kan*. Th* aim of the Invention 
ia to provide a device to be need in conjunc¬ 
tion with tbe manufacture of bricks, and for 
the purpoee of making mat texture facing 
brick. A further object ia to provide a ma¬ 
chine by mean* of which mcchunlam la pro¬ 
vided not alone nerving to dig the surface 
but to aleo redepoeit the dug material upon 
the face of the member 

PACKING FOB PUMPS.—W A. O'Bait- 
NOlt, MO E. let St, Tulen, Okie. Among 
the object* of th* invention t* to provide a 
packing for uae in connection with pump* 
of oil well* of the type in which the cylinder 
move* with relation to the plunger during 
Ik* operation of th* pump. A further object 
ia to provide a pecking adapted to be uaod 
between the plunger and traveling barrel and 
aeallng the name in an efficient manner The 
packing 1* aimple and may be applied to 
different type* of pump*. 1 

CLEANING APPARATUS — J M. 
STxrr, Wlillamaon, W Ta. The invention 
relate* to a device adapted fur u*e in clean 
lng such floor covering* a* carpet* and 


and other accessories uaod in connection with 
internal eombuatlon motor power plant*. It 
ia a further object to oonitruet a coupling 
1 lean* of which the armature abaft of 
oagneto ia adjuitable relatively to th* 
driving abaft to permit of a proper timing 
of the magneto. 




a cleaning notation or pure water may be 
applied in th* form of a apray to a floor 
covering and tricked up by mean* of a auc¬ 
tion head which alao trick* up the dirt en¬ 
countered, and leave* the rug or carpet dean 

HYDRAULIC MOTOR. — R. Rtuu, 
Sonaonate Salvador, C A. Th* object of the 
Invention la to provide for a aimple auto¬ 
matic action in hydraulic motor* through 
the uae of a readily adjustable, readily con¬ 
trolled valve median lam, which may be thor¬ 
oughly and effectively lubricated, and which 
la capable of ready end convenient repair 
aubetitutlou of part* at all tlr " 


varioua character* and in variou* nee#, and 
more particularly to * (trainer which may 
be -readily interposed within the gee eupply 
line, for lnatanoo, between the eupply tank 
end the carbureter to prevent tbe pajeage of 
sediment along with the fuel Into the car¬ 
bureter Thin device when Imtallod need* at 
tention only et long interval*. (See Fig 20.) 

FLEXIBLE COUPLINGS — E. ScHWAXX, 
c/o Magneto Attachment Co„ 8006 Park 
Av*., New York, N Y Tbo Invention per¬ 
tain* more particularly to abaft coupling* of 


th* flexible type. The primary objeet la to 


Railway and Thair Accaaaorlce 

INDICATOR FOB CAR SEATS.—N J 
Rratt, SI Main SL, Tuckahne, N Y Tbe 
invention relates to an Indicating mechanism 
to be associated with the back of paaaenger 
more particularly on train* an 
mburban traffic, with a view to 
-—. dishonest passenger* who pur¬ 
chase ticket* entitling them to travel a com¬ 
paratively abort distance and attempt to ride 
beyond the station to which the ticket has 
been purchased Hie general object 1* to pro¬ 
vide an indicating mean* which la both simple 
and durable. (See Fig. SI ) 

CAB DOOR FASTENER. —W Km! 
141 Margaret SL, Sarnia, Ontario, Canada. 
The invention has for its object to provida 
a device which la easily operable to secure 
or release the car door in either fully dosed 
or partly open position end which is sdsptad 
to secure the door in dosed position or in 
partly dosod position as desired in such man 
— as to admit of ventilation of the car 
of aimple and durable coo- 


Pertatojng to Racraatian 

PAVEMENT GLIDE. _ _ 

881 N 8th St, Wan* Walla, Wash. Th* 
Invention relate* to roller skate* or p*vo¬ 
iles. Its object is to provide a gttdar 
wheels only instead of 


ing down bill, and at th*__ 

rlimlnntc the danger of falling backward. 
(See Fig 22.) 


BRAKE-ROD ATTACHMENT.—J W 
Cowmen and J ABMaraoira, Central!*, 
Wash. An objeet of the invention ia to pro- 


powtr and prevent the brake eboe# from 
being too suddenly applied in ease «l an 
emergency application of tbe brekea. A 
further object le to provide a rod attachment 
be readily applied to engine*. 


AUTOMATIC TRAIN STOP—E. W 
Lnow, Remedies, Cuba. The general objeet 
of th* Invention Is to provide an automatic 
train stop controlled by truck movement, a 
more spedllc objeet being to provida a train: 
atop that will be sensitively responsive to 
th* dropping of the front wheels of th* truck 
to dispose the truck in an oblUioe position 
in the absence of a rail in Its proper pl*oe, 
tbe movement of the trurk from a normal 
position serving to actuate valve opening 
means for applying the brekea. 

SLIDING DOOR FASTENER.—H. 1 L 
Vav Aurritn, 60 Chestnut SL, Rensselaer, 
N Y Among tha objects of th* Invention 

la tbe provision of a .* 

the eliding door* of_ 

object 1* th* provision of a 



rectioo of th* rollick fa p er for m ed, dm de¬ 
vice *l*o Indicate* th* InfaBtfan of th* driver 
to stop. Th* signal may be rood by night 
or day 

SUPPORT FOR VEHICLES ,—3 SL 
Hahoocc, c/o Charleston Chemical Cm, 
Charleston, 8 . CL An object of th* iavantloa 


. of oontact with the ground, which la 
-Jtomatie in that th* ear may be elevated 
by limply running It Into tha end!* under 
Its own power, tha aototqoblk supplying 


anti-shift do vie* for motor _._ 

■ mot* particularly to a lock which 
* th* dot of the emergency brake, and 
which when In operative position roacts with 
the lever of the broke to retain the same In 
braking position. Tbe device prevents un¬ 
authorised shifting of the brake whan locked. 
It does not prevent th* car baing poshed, 
i case of fire. (See Fig. 28.) 

DUMPING BODY — W. H. Minnow, 
R. F I) No. 4, Trenton, N J Tbe taven- 


tienlerly adapted for 
vehicle* each as are utilised for the trans¬ 
portation of ooel, sand, ate. The primary 
object of the invention ia to provide a body 
capable of being moved with respect to th* 

dumping podtion, the body being moved to 
this podtion by means of mechanism of ex¬ 
tremely nigged and simple construction. 

BODY FOR CHILDREN'S VEHICLES 
—D. A. Camkboh, c/o J F Hamtrilser, 
Houghton, Mich. The invention relates to 
‘ P or body adopted to be applied to a 
or the running gear of a baby carriage, 
and having th* general character of the body 
of a dosod automobile. Th# general object 
fa to provide s body arranged for tbs oon- 
' nt placing and removal of a child, with 
. • provision for a supply of fresh air, tha 
front portion, representing tha engine, being 
need ta a storage box 

DIRECTION INDICATOR.—O a 
wiaox, 140 W 28th St, New York, N Y. 


notion of travel 


which the oooten.._____ 

of S motor vehicle may be signaled to driven 
of other vehicle*, and to provide a device In 
which tbe signal may be given at a dm* 
before the actual operation of change in <U 


the elevating operation. (See Fig. 24.) 

PROTECTIV E V ENTILATING 
SCREEN FOR VEHICLES. — B. A. 
Darbu, c/o Bochardt k Boehardt, 606 
Citfaena Bank Bkhta Tampa, Fla. An ob¬ 
ject of this Invention fa to provide a simple 
and practical devise which fa adapted to be 
detachably secured to a rohiele to protect th* 
occupants of the vehicle from Insects, mis¬ 
siles, and other flying objects, each as gravel 
dust and th* like A further object fa to pro¬ 
vide a device which in its applied position 
win not obscure toe vision or In any way 
Interfere with the operation of tbs vehicle. 
(See Fig. 28.) 

TOOL FOB REMOVING FROM OR 
APPLYING DIFFERENTIAL GEARS 
TO THEIR AXLES—W. 0. Banna, Mid¬ 
land Park, N. J. An object of this inven¬ 
tion fa to provide a tool tor expeditiously re¬ 
moving or eaeodating a gear with its axle by 
forcing toe sa . 


repair shops or I___ 

associating tha same with ai 
visa. (Sea Fig. 20.) 

. REENFORCING STRIP FOB TIRES. 
—M. B. Prongs, Beotia, & a An impor- 
objaet of this invention fa to provide 
eogtbenlng or reenforcing atrip between 
Sang* of the rim and to* bead of tbe 
m that tbe flange cannot some ia direst 
mt with the bead of the tire and so 
I effectively exclude sand, water and to* 
strip may be applied 
■a or may ha p l aced 


teanislnf p 

on at to*____ 

from the tin. 

WHEEL.—R. G Banna, MS Moy Aro* 


-elng relatively high eoablo 

Ing capacity and in which tbs springs whit 
- * load at any girou time do m 

















LAST TONGS. — J Q Co inu, 988 
Henoock 8t, Brooklyn, N T Tho general 
oHMt la tha provision of a atmpla and dur¬ 
able Donating (or aaaoeiatinf tha different 
members Of tha ay a tat n . Tbla la oorompltohed 
by providing a common abaft on which a 
pidr of tha ban of aaah of tha taro aeta of 
ban la rotatably mounted, interposing ba¬ 
tman tha ban of tha different pain a baar- 


OOOKING DJCTXCB.—M. Son, 380 E 
10th St, New York, N Y Tha general 
object of tbla Inrontlon la to provide a device 
in which food may be cooked without tha 
uae of graaaa or any meane for preventing 
It from atlcking to tha cooking naaeL A 
farther object la to provide a drum In which 
naana for supporting the food to be oooked 
la located, and rotatable means ao that whan 
placed above a eource of beat a continual 
change of ana la dlnctly in line with tha 
flow of heat. 

CLASP—L. Jura, P O Box 1688, 
Station 0, Loa Angeles, Calif. The inven¬ 
tion alma to provide a simple and ragged 
separable fastener for Jewelry which port- 
tivaly laeurec against accidental eeparation 
and naoltant 1 m of the article. A further 
object la to provide a clasp which function, 
la pvmlt of relative rotation of the element! 
whereby tha aame act aa a swivel. A atffl 
ftirfhsi aim la to produce a mlnnta device 
without detracting from its atnngth. 

CRIB COVER.—R M. Daxw, Blanchard 
Bldg, Bam, Vt The primary object of 
tha invention is to aoenro tha oovan (or 
chfldren’a cribs in anch a manner that the 
ooven wilt not he dlsplaoed relative to the 
crib er the occupant thereof upon reatlan 
moremrota, the occupant being free to tarn 
upon ant or tha other aide without disar- 
raagtag dm ooven, yet the occupant may 
bO'isaMved and^replaoed In tha crib with- 

MBTBR OONPTB.ITOTION.—E. A. Km 
■W, 447 Delaware Are., Albany, N Y. 
Bat, In ve nti o n relates anon partWariy to 
gas meters. An Object is to provide a meter 


*f ton motor easing In goth mnanac that toe 
bant map bn readily r estor e d for parpoam 
of manrtl, eta. 

*aU>«U SXATs-A. I»mr, « Im- 

’SSSSSXS^A^S.pSi 

raSrtfsmtttfss 


with tin i pp intuie I 

LOGGING HOOK AND LINK —L. R 
Pun, Pe ESI, Wash. The primary object 
is to provide means for detachably connect 
lng separated elements together in inch man 
ner aa to normally prevent the parts from 
being accidentally disconnected, A further 
object la to provide a book formed with no 
relatively movable parte and a link adapted 
to engage the hook when in a certain posi¬ 
tion, and prevented from disengaging when 
lit any other position* 

I LOCKING HINGE.—K. 0 Goat*, 8025 
Richmond Are., Oakland, Calif Tha par¬ 
ticular object of thl. invention i. to com¬ 
bine with a hinge commonly used as a lock¬ 
ing device by meant of which the hinge may 
be preve n ted from twinging on ita pivot 
The device eompriaee a slot in one atrip of 
tho hinge and a rigid member seemed to the 
other atrip having e projection, and means 
tor looking the projection to the slot 
BOILER TUBE CUTTER.—M. Ulna, 
c/o National Boiler Works, Water St, foot 
of McKinley Ave, Bay City, Mich. The 
general object of tbla Invention ia to provide 
a holler tabs eotter which la of rimpllflod 
construction. The device eompriaee an elon- 
gatad body adapted to be inserted into a 


UNIVERSAL WOODWORKING TOOL 
—J H. Biooboooo, c/o Wlserd Mfg. Co, 
Box 1813, Tampa, Fla. A purpose of tbla 
invention la to provide a motor-operated 
woodworking tool which permits of tlx sub- 
etitution of varlooa forma of tools thereto, 
ao that all the major operations In the work 
lng of lumber Incident to the oonetruetton 
of wooden baiMinga can be performed with 
eat and the same tool. The tool can be 
arranged to accommodate Itself to a right or 
left-handed operator 

ADJUSTABLE JAMB UNIT. —O. F 
Bnu, 870 W 12th St, New York, N Y 
TUs Invention relates to an adjustable metal 
jaw* unit for fitting Into a doorway where 
too wall opening lacks the proper accuracy 
of to salt tbs Intended door, as 

to the ease of built-in tih doorw a ys la tile 
bathrooms and other situations. The general 
object la to provide a Jamb unit coapoeed 
of alum ante embodying strength and aim- 
pUdty. 

LOCK.—J MAtnt, 848 K 128th Bt, New 
Toth, N. Y An object la to provide a eon- 
eUwetJeo which may act la tie ordinary ca- 
PMtty of doer locks or may att to conjunc¬ 


tion when the trap la sprung, meant being 
provided for varying the spring tension The 
device la durable, of simple construction and 
not likely to easily get ont of order 

FILM DRIER.—J W IllCltf and W 
W Hioxa, 2816 14th St.. N W , Washing 
ton. D C The Invention relates to driers 
especially adapted for drying photographic 
films. An Important object la to provide a 
drier having means whereby a constant cir¬ 
culation of heated air la maintained, and 
having a plurality of slidably supported 
racks with means whereby they may be 
readily positioned exteriorly of the drier ao 
aa to permit of the rapid hanging of rr 
moral of the atripa of film carried thereby 
PIN CLASP —J ZAWoniLU, 214 K. 126th 
Bt, Now York, N. Y Thl. Invention re¬ 
flates to devices purposed to retain the cur 
nera of soft collars and the like, among the 
objects la to area re retention without undue 
strain, to facilitate the Insertion and re¬ 
moval of the pin-clasp, to make it possible 
to leave the holder securely engaged with 
one corner^ for future^ nee, while embodying 

simplicity of structure. 

CLEANING STICK—H W Hotrraow, 
3406 Andover St, Oakland, Calif. The par¬ 
ticular object of the invention ia to provide 
convenient means for bolding a scouring de¬ 
ment such as steel wool In combination 
with means for saturating the scouring 
meang with soap or a similar cleaner while 
tha aame ia being need. Hie device com 
priaM a tube which ia adapted to project 
the cleaning material aa required 
ADHESIVE —0 Jonivoov, c/o Johnson, 
Waterproof Glue Co, 60 California St. Ban 
Francisco, Calif Tha invention relates to 
the process of making an adhesive cotnposi 
tlon which consists In extracting the oil from 
the soya bean, grinding the residue, and then 
adding to the finely ground residue hydrated 
lima and sodium fluoride, in nbont the fol 
lowing proportions, throe parts lime, one 
part sodium fluoride, ten parts bean, and 
water to desired consistency 
VANITY CASE.—W H Pxnitxr, Metro¬ 
politan Tower, 23rd St, New York, N Y 
The Invention has tor Its object the provision 
of • twin compact container of the eonven 
last drooler type with an upper and lower 
co mp a rtm ent in which the regulation alsa of 
co p p act la arranged with an applicator or 
jmC for each, the compartments may be 
used simultaneously and a convenient mirror 
la supported by tha cover 
VANITY CASE—W G KtotPAix, 118 
Math* Bt, Newark, N J. Among tha ob- 
jMts of the Invention to to provide a vanity 
cm* Constituting g main receptacle having 


to be ae- 
e operation on a typewriter 
the original bill a so-called expira- 

- ,™,rd and a copy of tha original bill 

for collection purposes. 

AMPLIFIER.—R. P SxtmTXQM. 32S 
So State Bt, Marlon. Ohio. An object of 
the Invention to to provide an amplifier 
which Is so constructed that It will bring 
out tones otherwise lost In the playing of 
a record. A further object la to provide 
means for suspending the amplifier directly 
under the tone arm of a phonograph ao that 
the amplifier doee not contact with the cab¬ 
inet and cabinet vibration la entirety doaa 
away with. 

TELESCOPE— M. Light-mas, 172 H. 
93d St, New York. N Y Among tho ob¬ 
jects of the invention ia to provide means 
whereby a plurality of telescoping sections 
can be fitted and constructed to slide with 
respect to one another by the use of a mini¬ 
mum number of parte In the construction, 
which greatly enhanoeg the simplicity of tho 
device, and produces a compact tele sc ope ^ 
which to economical to manufacture. 

SLIDE RULE—a N. Rxntouig, Jm, 
181 Ruchambrau Ave., Providence, It I. Tbs 
general object of the invention la to provide 
a means for Illustrating the Implications of 
Einstein a restricted theory of relativity As 
object is accomplished by providing a nils, 
IndniHng slides, which hss s plurality of 
scales marked thereon for Illustrating tha 
apparent effect of tbs uniform relative mo¬ 
tion of two observers upon their respective 
units of time and spaoa. 

LOOSE LEAF CONNECTION —E L 
Maxtin, c/o A W Swleay, 4 Bond St, 
N.w York, N Y The primary object of 


of pages to a binder which eliminates tbs 
necessity of employing bolts, split rings, or 
other standard forms of separable fastening 
elements for this purpose. Aa a further ob¬ 
ject the invention alma to produce a aimpla 
and inexpensive connection in tha form of 
resilient dips. 

DISPLAY BOX. — A. K Habited, 181 
W I06tb Bt, Now York, N Y The Inven¬ 
tion more particularly relates to loaaea for 
displaying or exhibiting flat goods such as 
handkerchiefs, underwear and the like. A 
specific object to to provide moans w h e re by 
an ordinary box can be converted into a 
counter or draw case without dunging its 
construction and without removing tho 000 - 
tents or disturbing tho original packag e. 

LIFTING DEVICE—J Btnuoxr, 4248 
No. Drake Ave., Chicago, HL Tho In random 
relates to a lifting device primarily for nrn 
aa a kitchen utensil. The general object to 
to provide a lifting device which may ho 
positioned In a rooking atoned to support 
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The Scientific American Digest 
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Your 

Opportunity! 

to build up a big and profitable 
buaineee far yourself with 

SPRACO 

“EXTRALITE ” 


the ayeedieet, lightest, moet effi¬ 
cient one man painting outfit In 
exis tence. Anyone can quickly 
learn to nae it—on bouaea, 
apartments, a tores, fences, ga¬ 
rages, a mall factories, stations, 
hotels, hospitals, etc., ate. Out¬ 
door* or indoors! 

5 TIMES FASTER 

than bmo A painting. 

Fite any light oochmt. 

Nat wight 112Ibo. 

Chance foe e n t e rpr isi ng man to 
enter painting field—underbid 
all comem—make handsome 
profits. Om good good job page 
for equipment easily. Success 
camea to those who make 
quick, accurate de ci sio n s. Get 
in ahead of everybody in your 
locality Doo’t delay Write 


Dspt.r .70 

Spiay Engineering Co. 

H _ leafea 


tbr cantilever arm« at 
in so selected as to secure the 
gth tor both type* of const mc- 
ntar, far tbs einide span of 
e would be needed only a inis 
pan length of 3640 feet. This 
design la known as the "oantHenreuapen 
•ion*’ bridge. The span will provide n clear¬ 
ance of 200 feat for the passage of ships. 
The two main piers *111 be 200 fret from 


total length of the bridge proper is 0640 feet. 
Tbs two main cables will be 20 inches In 
diameter The cross s e ctional width of the 
bridge is 80 feet providing for two trolley 
tracks, two linos of motor cam In each direr 
tlon and two 7 foot sidewalks. The center 
span la 2400 feet greeter than that of the 
Manhattan Bridge and 760 fret greater than 
that of the proposed Hudson River Bridge 
The estimates call for g total coat of about 
*17,000.000—World Port., 11 10, pp. 1017 
Experiments with Robber Paving are 
being made in England. Large slabs of 
rubber two Inches thick an to be used, each 
slab weighing about 000 pounds so that 
creeping and lifting will be reduced to a 
minimum. The surface of the slab la corru 
gated, giving a aafe foothold for horse*. The 
whole la placed on a concrete foundation and 
the Joints an cemented with tar —Oenodwa 
Eapwecr, 46 6, p. 212 

A New Type of Caboose for freight 
crews has been built by an Ohio railway 
company In order to provide a different 
method of train inspection from that fur¬ 
nished by the conventional cupola. The new 
design employs aide-baya and does away with 
all overhead structures. These aide-bays aru 
provided with tall, narrow observation win 
dows at eaeh end of the bey, and these 
permit the trainman to see along the train 
The windows an hinged, allowing them to bo 
opened and allowing the familiar swell of a 
bothox to reach the trainman As the side- 
bay o b ser v ation windows an lower tlown 
than the cupola window*, the hotbox scent 
la much non likely to be observed by the 
trainmen The bays an provided with neats 
so that the trainman may keep his train 
trader observation much better than when 
the cupola caboose is used.—Railway doe, 
75-0, pp. 287-0. 

General 


' He the fixed charges 
plantation, before a 
terial la produced, an about 
I IMV4 cents. waan the auceen of the plan 
seemed assured, In 1033, rubber boomed, the 
price rising to about *0 cents and antomo 


H Dutch East India, plaatationa, which an 
act Included In the plan, produce over a 
output, second, then 
great dlSeulty ta enforcing the netric- 

h tfee among the British pfentan themselves. 
Than was eonrirtenhle fittdt trading in the 


St Louts ts a good etty to hoe 
tit, work is and play tn. 


T HE industrial importance of St. Louis is founded 
upon the happiness of its workmen and residents 
in general In it9 great commercial develop¬ 
ment St Louis has not neglected its home comforts and 
healthful living conditions It is a city of beautiful 
homes, good schools and a real community spirit It 
has the largest mutncipally-owned outdoor theater in 
the world, its municipal opera, its Fashion Show spec¬ 
tacle, its Symphony Orchestra 

Inspired by the same* aggressive spirit and fore¬ 
sightedness which has made St Louis the great hus¬ 
tling metropolis of the Middle West, the voters recently 
approved a bond issue of $87,372,500 for general 
municipal improvements St Louis is building for the 
future as well as the present 

Industrial Progress 

You are using St Louis products — no matter 
where you live—in your home, your wearing apparel, 
your business and your travels One out of every five 
persons walks m St Louis shoes Your ills arc relieved 
by St Louis drugs St. Louis ranges cook the coun¬ 
try's food. St Louis stoves heat the world The 
world's sugar is produced with St Louis sugar-mill 
machinery When the country goes traveling it uses 
St Louis trunks and handbags 

St. Louis’ thousands of factories, mills and foun¬ 
dries manufacture commodities 
for almost every civilized nation 

Twenty-six railroads and the u — bElIMK I 

Mississippi River carry their '«HjPra£jW1 I 

products to the world’s markets I 

Smd for one or both of our fret tUustraUd wP I 

bookloti, “ Industrial St. Lotus" or "St. \\ -W * SB -» I 

Louu-Tho Bom* City" Tl^ ■ J 


SHOWS GiAMBIRof (0MMtll(I 

St louts, U.S.A. 


















Hot! 


> tampan! 
■raliln 

a win ropa* hai 
—la bol tfcaTmiut 
lar to aland tba gaff 
In Yallow Strand Wlra Ropa m 


I working condition* am waver* yoo ara alwaya 
m apecityln* Y allow Strand Wlra Rope Ita atrand 
^•"7* Baajlna Aotow^ ol jtlhw lt aa diatlogabhitig a* ita pe rf or m ance 

Thii company a pioneer in tfaa wlra ropa induatry alao 
make* all aUndard frnda* of wire ropa lor all pnrpoae* 
There a a dealer la every indue!rial dMrlct 


made ol Yellow Strand 


Ifellow Strand 


WIRE ROPE 



















































































Plus or Minus ? 


WHICH is true in your factory? That 
long lina of shafts and countershafts 
equipped with hangers, pulleys, clutches 
and other power transmitting units, is 
either delivering the maximum of gen¬ 
erated power to your machines or rob¬ 
bing your production o&an absolute 
aiar nn >1 to profits. 

Many executives, department heads, 
superintendents or foremen, point with 
Just pride to a model power plant. 


efficient boilers and a dependable fuel 
supply on the one hand, and to the latest 
in productive machinery on the other, 
give slight heed to the link between 
these two elements—machinery for the 
transmitting of power. 

Dodge means power savings. Plants 
Which have standardized on Dodge 
transmi ttin g units from boiler room to 
finishing machines, rank on the plus 
side of the ledger. 


» dallvwy be*. Dodo 


DODGE MANUFACTURING CORPORATION 

Gtntral Offict*. Mishawaka, lad. Work? Mishawaka, Ind., and Oneida, N. Y. 





























































































Tin ‘ C ul(iii(|'(WI tool 
on an uutdnnitii 
s( r<‘u nun bine 
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Rooj 



C /Tie ScoroUeeper 

The Scroti; machine Huns 
om out fast Imt not too last 
for flu* R22T Counter. Fverij 
piece is registered; hi id tl/e 
total is accurate. We will 
ijladltf tell ijoa about oilier 
applications of R22 TToi inters 
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SCIENTIFIC 


Have you examined 
the bonds in your 
Safe Deposit Box 
recently ? 

Called or drawn bond* 
are frequently allowed to re 
main in your box, when they 
should be presented for pay 
ment 

A Safe Keeping account with 
us will prevent this loss in 
interest 

Our officers will be glad to 
explain this service 


ChntralUnionTrust Qdmpany 

pfc An, k totfa Sc. ofNewYork MatewArc *4ud& 

8o bxoadwav, new yokk 

Qupttal, Surplus und Undivided ‘ProJUs over 34 UftCtllton Do Hurt 
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Ml 


fi/ENUS 

I V PENCILS 

YOU enmot potdbfy realise 
A how rapid and frioUonleaa a 
pencil ea n glid e over paper until 
yon uw a VENDS. 

17 Page— of Black —8 Gopytac 



n cylinder it fraud In "the PlUlod 

-..lire which ha* recently been fitted 

for the fint time to a locomotive of modern 


I really fundamental Improvement in 
locomotive operation through ita see— Rail 
way Review, 72 dM, pp. 068-03, and 73 7, pp 


Shipping 

— —era Afloat without Dry- 
ia the record of the British steel 


VENUS 

THIN LEADS 


para tire immunity from mat la - 

to tho fact that when ahe waa fint lnunchnd 
. no paint had been applied to her hull and ahe 
lay in the water for eonae weeke while being 
fitted up. During thie time the 



her bottom a 
nth wire Drain re and freidi we. 

__painted It la conaldered that tho 

formation of the mill wale during the p rooms 
of manufacture of it eel plate* is the cause 
of errioua corrosion. This millacale is formed, 
to a large extent, by the sand which le 
thrown on the plates during the process of 
rolling in order to enable the rolls to take 
grip. Six months after 


DRAFTING 



CHICAGO 1ICHMCAL COLLBG1 
mg OtetelCh, Mfo. OOCAOO 


Book Skdf Oearkf 


a nu mber o f boob. 

SHERIS 


n« or eioecre as might be desired. 

• thl ITM of tkb on fming 1* too 

L Oonaotyuotij tho rmlro porta tend 
is the steam to raeh an extent that 


with the possibility of 


oaae of the ordinary type of piston or 
to valve. This valve mechanism, consist 
of an ordinary piston valva and two 
nraa, suable* the locomotive to approxl 
te the conditions found in the best Co rites 


.*£5 


and contraction, about halt of tills millacale 
has fallen o«, taking the paint with it The 
vessel is than placed in drydock, superficially 
scraped and rapain ted. In many places, how¬ 
ever, met oonse have formed and the reeult 
te that paint is applied over mat, and " 
rust spreads under the paint It te 
being advocated that ehlps be launched with 

—*-*■-‘ ' -don. 


and fiWppfog Be cord, S3 A, pp. 132-3. 


Ba Carefai of Asking for Telegrame 
Collect.—A mayor of a Pacific Coast dty 
recently dedicated a radio broadcasting *►* 1 
tkm and he was ao pleased with the ee 
tion that he aeked everybody to eend 
telegrams collect so he coold see bow hie 
voice carried. He began to find out by 
night when he bad received replies—col! 
from every atate in the union as wi 
from Honolulu. He received a wireless from 
a ahip 1000 miles out at see. Hie voice up¬ 
set his bank aeoonnt about 1*000. 

TVs Post Oflcto Department Locksmiths. 


sent dnringthe year to the mall cqulp- 
shops in Washington to bo repaired. 
Thto average cost of repairing each lock 
-ited to about six and a half dollars. 


■t of 179,000. In 
■id out for the 
a IMAM, the 


_ ,h r&.\x : 

m the question of the identi- 


tetod and Ita alloys 1a qrf t aaBatiaet from 
of graphite, tha Unee showing a. disconnected 
sertes of patehaa Imgalariyfllatrlbntad, nni- 
• * -- — ‘ ”-and each patch 


Writing ba dUhrent praefl pigment* mi 
acmetimm be differentiated by efcemlc 
tests. Tor example, the graphite and 


used for the pigment fraluS^racteln very 
varying am ca mtt of Iran or of sMoridsa, rad 



Insure from warehouse 
to warehouse 

A TRANSPORTATION Policy with the 
North America will insure your goods from 
warehouse to warehouse. It will insure your ship¬ 
ments beyond the railroad’s usual liability. It 
will insure them while on trucks, motor vans, 
docks, femes and public platforms. It will insure 
all the way to destination. 

For one hundred and thirty-one years this com¬ 
pany has settled all claims promptly. The stability 
of resources, experience and quick adjustments 
is back of every North America Transportation 
Policy. 

Atk a North America agent 
or write to Department 15 


Insurance Company of 
North America 

Third and Walnut Street* 

Philadelphia 

“The Oldest American Five and Marine Insurance Company" 
Founded 1793 
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r or wholly into 

la tha Uttar 


Seconds 

490 


Baste Slag Aa a Fertilizer.—'Tha chief 
_-impound* in bode slag are apatite, a mix 
tore of calcium fluoride and tricaldum plus- 


THEY «» not prior, 
*»» banda or decora' 
done, but you don't 

- u e look*. Out cue- 

era call them 
KMMR 7 B ROUGH 


FREE 

!0 tv.( li pill (h.lsfl ot 

lOOSocoi-vds 


SiftfiKasj 

“ - 

_j JU*T to 

• ACQUAI NTED* 

irmuoim 

uriua NOV. SOtfc. 

doa'i taealve at UArt 
Dom u, VALI- 


EDWIN CIGARC 



8. A. MITCHELL 
ZMrwotor of Launder JfoCormiok 
OUervotory 

A Popular and Readable Book 
on a Scientific Topic 

Profusely Illustrated 

I Ml, at Bookatoree or direct train 

Colombia University Preaa 

2960 Broadway : : New York 


_ e free etate. Low (rede bade slags, 
obtained in the open hearth proceaa ot *u*l, 
factura, were tea ted to determine their 

-a for fertilixlnc purpose*. It waa found 

that thia type ot baaie aia* poaaeaaea a dia 
ttnet ealna aa a fertiliser It waa also oon 
eluded from tbs fertilising experiment* that 


k Sari._ 

- 1 la being treated for the 

production ot cream of milk augar Cream of 
milk augar or mncic add ia a product of 
tb* augar galactose. It ia extracted in its 
complex form, then hydrolysed and oxidised 
to the add derivative Tha product is pure 
white and crystalline. It contains do impur¬ 
ities such aa metallic salts. It has a taste 
citric add or tartaric add and 

_rteriorate on standing. It la em 

ployed In the manufacture ot foodatuCa, soft 
drinks, Jellle*, jams, ice creams, candy, mod 
‘ ‘ e, etc. It ia also used in the mordant 
of doth preparatory to dyeing and print 
It is also used to a large rxtent in 
the baking ot bread, either for straight bnk 
lug add or for manufacturing self raising 
flour or baking powder It has appruxl 
mately twice the working strength of cream 
of tartar Oxalic add ia reonurod aa a by 
product In this process.—Raw llatariuli] 

Removing Suitor from Css.—Accord, 
ing to Swedish Patent No. 01,038, thi» b 
done by mixing the gmi with a auitabb 
amount nf add in one form or enother am 
then introdudng the mixture into a cbamhei 
nr a series of pipes. In thia appnrntua tin 
mixture is bested to a temperature higl 
enough to decompose the eulfu retted hydro¬ 
gen, present In the gas, to sulfur dioxide 
end free sulfur Then the gss la passed 


UNUtRWOOU 


o*rat much ra vtnq aat cara; 

«w MONTHLY PAYM tMTt sra-g 





Churning Temperature.—Many floating 
dairy thermometer! Indicate 63 degrees F 


_ seldom calls for ao high a mark. Re¬ 
quirements vary according to several factors, 
among them, as an English expert points 
out, the thickneaa of the cream, its degree of 
ripeness, the temperature of the air, the 
breed of the cow, and even feeding and 1 
of lactation. Authorities in dairying 
that the range is from 45 to 82 degrees F, 
tha Usher point being need only in very cold 
Harm torturer* who indicate ' 



_,_, treated in a solution of 

aodlum chloride to which hydrochloride add 
[is added In Increasing quantities, soaked *- 



ages In po w dered form, nMtlly for "one 
dollar only," in Aatarioea cerreacp. This la 
significant, aa tha Poet Office authorities 

- —--—**- Issuing fraud order* and re- 1 

■ orders. If these powder* 


and as they do not have the letmrt poeri 
btHtfae of shear, they come under the mail 



Remarkable Performance of 
These Heaters Astonishes 
Engineers and Executives 


ft 

0*Tm»SC 


it: 


i 

Dhtei-firU Tys* DP 
Whus them fe nof nsdsUt, 


„__ __ the very cold 

weather, Skinner Bros. (Baeta Patent) Heaters 
will keep any steel-sash and glass building com¬ 
fortably warm at all times- even if the heaters 
art operated only three or four hours dally This type 
of building is notoriously hard to heat—probably 
the hardest of any—yet Skinner Bros (Baeta 
Patent) Heaters are operating successfully in 
scores of buildings of this doss, to say nothing 
of numerous others. 

The remarkable performance of these heaters 
has been a source of amazement to engineers 
and executives—at first it seemed impossible 
that they could do what waa claimed. But, 
after the most rigid investigation in hundreds 
of cases, these heaters were chosen above every 
other type 

Performance of Skinner Bros (Baetx Patent) 
Heaters is guaranteed, when installed as directed 
by our Engineers Find out more about them I 
They are revolutionary In design—pioneers of 
their type—use no outside pipes or ducts—are 
stnctly portable. Aak us for Catalog E-6 and 
list of users. Make your own investigation. 

ALSO A VENTILATOR 

Due to a fundamentally different design, Skin¬ 
ner Bros (Baetz Patent) Heaters are excellent 
ventilators, either when used for this purpoee 
alone or in conjuction with heating Useful 
both Winter and Summer. 


SKINNER BROS MANUFACTURING CO, INC 

Main Office and Factory 147+ South Vandcrvcntcr Avenue, St Louis, Mo. 


n ms* ruia- rt- 17 


Wash, D. c 714 baas SU*. 


SMimerBros. 

*“* HEATING SYSTEM 
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fou needn't know a thing 

about radio 


GHT after night, year after 
year, a Tuska Radio will bring 
fine entertainment into your home, 
at a trifling expense for operating. 

You need not depend upon good- 
nitured friends with radio experi¬ 
ence to help put a Tuska in your 
home. Surprise them all by doing 
it yourself. It is easy to install your 
own “listening post” and pick up 
your choice of the wonderful con¬ 
certs that fill the air. 

At pleasure you can tune out any 
program and tune in another more 


to your liking. The same Tuska 
that fills your rooms with clear, un¬ 
marred music and distinct speeches 
will also pick up broadcasting from 
stations 2000 or more miles away. 
It is selective, yet simple in tuning. 

Some of the most experienced 
radio inventors and engineers in 
this country designed and built the 
Tuska. It is right, forever, and 
needs no tinkering. Have no fear 
that it will soon become obsolete. 
A Tuska set bought to-day will be 
serviceable for years to come. 


THE C. D. TUSKA CO., Hartford, Conn. 



TUSKA RADIO 








Quality Amplification 















































































































For soldering all connections, parts, 
etc. Ready for use by attaching to 
any electric light socket. The cost 
of operation is insignificant. 

Many thousands in use by amateurs, 
engineers, manufacturers, telephone 
companies and many others. 


For radio, telephone end 
ell light work our latest 
Model No. 3138 is ideal) 
also two larger liiei for 
doing heavier work. 


Sold by Omlan and atoctrlnl c om panto, 
mrywlurt 


American Electrical Heater Company 
DETROIT, MICH., U. S. A. 
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Feel the Thrill 

of the Explorer! 

T TIS1T the lead* of Myvtery, gain the charm of the Globe-trotter, 
V die romance of the Adventurer. ASIA U a broad highway 
etralght out of your humdrum daily life Into the heart of landa of 
en ch a ntin g difference. Each month thru ASIA Magazine you can 
visit dlatent people* and atrange countriea that you long to ace. 

Meet Adventure in ASIA’S Pages 

You will meet in ASIA'S pages extraordinary adventures among 
unheard of people and wild animals, the fascination of the aea, of purple 
Islands, of towering Himalayas, the templed India of Kipling, the minarets 
of the Arabian Nights, Great Art Works every well-rounded person today 
must know,—famous 
Paintings, Sculpture, 

Prints. You will I earn of 
the Great Achievements of 
great people, Momentous 
Historical, Religious 
Events — stories, places, 
peoples, of the Bible, of 
the Great Moguls, the 
Chinese Sages, the Khans 
of Turkestan, the World 
Political Story of the 
month from Turkey, 

China, India, Russia and 
Japan, Finance and Trade 
facts. 

ASIA brings the Orient 
to you. Not as a dry-as- 


through entertaining ar- 
tides contributed by an- I II 
thodtlea, vivid with human 
experience, illustrated with 
remarkable photographs. 

The foundation of our Christianity, our culture, of life itself, was 
laid ip the East In the continent of Asia wheat was first cultivated, jungle 
bents first domesticated, religion, language, the written word, printing, 
first developed And now the andent East with its Interesting philosophies, 
religions, arts and commerce is again coming to the front m international 
relations. That's why you will be interested in ASIA MAGAZINE. 

You will find pleasure and instruction in ASIA’S beautiful pictures of 
foreign lands. Here is visualised the geography, the art, the history of the 
East Up-to-date maps, the life and customs of native peoples, race 
psychology. Every page of ASIA entertains, interests and instructs. 

Armchair Journeys to the Unknown! 
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scientific American 



nieoes from the noU of tha test, pat them I 
4 b a test-tabs and dtaolved them ta ahloro- m 




a addition of anUorio add tka rad tloa ta aw 


parallel taot With para panda waa lngsHrs, 
tbo wax remained white. 

The proof, th erefo r e, that the n o I da were 
made with oar paraffin durtag the expert* 
moot, la absolnt*. We oan affirm this cate¬ 
gorically, baaing the taaer tl o a not only on 
the detail of the mode of experiment, the prw- 
undone taken, and the evidence of oar 
WUM, but alao on the Una ooloratioo idea- 
ttoel In the molde and the wax in the tank, 
the incidental inclusion of the crumb of 
coloring matter In the mold of the foot, and 
final 1/ on the chemical reaction rereading the 
(Presence of choleaterln 


ysa s gt apass 


Giving a Double Guarantee of Quality 


and feet of children, anatomically perfect, 
when there waa no child pr es e nt. The molde 
were produced with our paraffin during tka 
stance. As the only possible fraud would 
have been tbit molde already made aboald 
hate been brought In, we can affirm posi¬ 
tively that oar molds wren of supernormal 
origin. There la alao another proof, aneaa 
eery but atill Important, of the authenticity 
of our molde. It is this i The casts of chil¬ 
dren's hands and feet which we have ob¬ 
tained all have the characteristics of the 
akin uf an adult of a certain age. The me¬ 
dium la fifty yeara of age. 

Nothing is more etriking Oan the con- 
treat between the dm of these children’s 
hands and the eigne of age manifest in the 
furrows, tho lines of tha hand and the 
eraunes of the akin This contrast had al¬ 
ready been remarked on br Mr Oxley, in a 
letter, February, 187(1, to M. Akaako* “It 
la a curious thing," be wrote, “that in these 
melds the distinctive signs of yoath and age 
are always found This proves that the ma- 
terlMlieed members while keeping their juven¬ 
ile form show particulars that betray tha 


from what wa do kaow. 

Wkat tea knew os regards ectoplasmic 
forms Is that tha maMaUmd organ is a 

gaunt of tha madam. Proofs of this are 
soper-abuxdaat and leave no doubt whatever 
What tee do aoi hunt la bom whet direct 
in* idea the matarlsHastkm proceeds. Is it 
a matter of sabconedoas Idea in the me¬ 
dium* Is then an extricate direction, such 
as that by a “spirit"f We do net kaow 
Nsverthdeaa, in ptotnedlng always from 
tha known to the unknown wa can base our 
nodosa on two sura observations t Tha sab 
ooudoiu is imDMninldj Mat; it ***»**<»!■ 
fftcnldoi and knowladgi unknown to the 
oonechms mind, and even secondary person 
slides very dUtoent from the normal per 


ideo-plastic power Logically and if wa are 
faithful to solan tide method, we ought to 
explain all eotoplamnia manifestations and 
materlaHiatlons by Iks arterterteedoa of a 
part of IJte orgatUtm of tka me d ia m is an 
emeryhoaa itata and by fka tnboonaoiout 

lm! ssrrw 

log hypothesis It aasms vary narrow to 
cover tha whole of the known facts, and 

present the only 
hypothesis conformable to positive eetendAe 


Lot us make no mistake this hypothesis. 
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We’ve cut 

the price 

as the surest means 
of introducing the 
Improved and Expanded 

WORLD'SWORK 


for $1.00. Tbit dollar actually buy* mere roagsxln* value than it could bavt 
bought in 1914—before price* went up. Mall the coupon todiy—othtrwb* you 
may forget. 

The Big Changes Start NOW 


u.V£sr. 



LARGER PAG* SIZE FULL COLO* 

A larger page, wider ILLUSTRATIONS 
margin*, more flexible To help interpret world 
binding, improved die- allair* more vividly dun 


era and moat famou* 
writer* have for twenty 
year* contnbuted to THE 
WORLD’S WORK. Since 
it would be impowible to 


now They place THE mag*sine Tbete artiatic their article*, we decided 
WORLD'S WORK In a color plate* will ilhatrate to have were of them In 
dm* by itaelf arttdei of timely intereaL every imue from now on. 

Next FIVE Issues for One Dollar! 

Nearly 50% Less than the Regular Price 


Five beuee of a magasln* coosid- 
end by hnndredt of thousand• a 
bargain at IJc a copy. 

At least *Ix feature* by noted 
writan which when published later 
In book form will sell at from 
9*00 to $4.00 a volume. 

In addition to these *ix roper-fea¬ 
tures, over fifty article* by well- 
known writer* and on* hundred and 
fifty editorial* from th* pen of 

on public afslra. 

Forty-five beautiful color plate* 
printed on Ugh grade paper, suit¬ 
able for framing. 


ordinary volume*—and all of It up- 
to-the-minute — instructive — en¬ 
tertaining. 

Nearly five hundred Illustrations— 
every one telling th* story of the 
world of today 


Roll In Lynda Ham draw* a vivid 
dramatic plcturt of the war in our 
churches—tbo struggle that la spllt- 

a American Protestantism. Mark 
van, Amsric*’* forerood writer 
on national politics, write* on th* 
leading presidential contender* and 
their relative chance*. Walter Camp 
fearlessly showi up the evil* of our 
system of college athletic* in a aerie* 
of brilliant articles. Do yon know 
what the aliens are doing to Ameri¬ 
can* and American institution*? 
THE WORLD’S WORK will tell 
you In an amaslng serie* that dis¬ 
close* scene startling fact*. William 
MeAndrew ha* found that a revo¬ 
lution In American child lifa I* in 
full swing and describe* bow a 
generation vastly difierent from 
our*Js^ now jgrowln^l ^ Jju w^Bj 

master of intSaTSpIds tbs Ilfs 
and adventure* of the hardy mar¬ 
iner* of Gloucester Thl* feature I* 
richly Illustrated In fall color 
These are only a few of rim many 
intensely Interesting article* whtdr 
your dollar purchase will cover. 


SEND IN THE COUPON AND SAVE MONEY, 


G«l Acquainted with 

THE 

WORLD’S WORK 

at a racordlow prfca 

CRp the Coupon 
ami Mutt it NOWt 


I Save 18 Cent* on Every bane! | 

I Doubleday, Pag* k Co, SA-11 { 

, Garden City, N. T I 

Enclosed find $1.00, for wUdi pjro« ^ | 
J me she not five lasts m of THE WORLD’S 1 


wooden drat* into a floating wooden erib 
bored foil of bole*. The aleatri* feed origt- 
nafly deelgned for over IT ton* a day he* fed 
400 pounds a day within a pound error No ■ 
at t ention at night has been required. Thia : 
eoattnnon* dry feed of copper sslfate to the 
water bee been eminently eneeeaefuL Th* 
dotage of chemieel b definitely known and 
the application and a dm i x t ur e with the 
water thoroughly under control. At winter 1 
tempera tare 02 parte per million killed i 
Asteriounlla and at spring temperature 0.12 
part* per million. 

The recent trouble with Synura d ee erv ee 
■pedal mention. Experience with thl* organ- 1 
t*m, goea back many yearn but th* amount 
daantaayfcouble waa the amallaat tu that «■ 
aarieno*. The lirooklyn supply suffered from 
it many year* ago and the Croton supply in 
1800. On those oooaatona there were about 
800 to 600 units. Synura baa bean present i 
In Aahokan neervoir in all four yean, 1818, 
1818, 1880 and 1921, but up to last year th* 
measures taken bad been effeetir*. It began 
to appear In Aogntt and waa present in about 
100 units by October Watch was kept for 
it In the water entering Kenateo reservoir 
but aa it escaped discovery. It was assumed 
as in the experience of the previous years 
that it waa destroyed by tha Aahokan aerator 
and by passage through th* mil** of tunnel 
with its many invert syphons and particu¬ 
larly by the praanre of 700 pound* per 
aquere inch to which it wee subjected in 
passing under the Hudson River However, 
e suAldant quantity moat have survived to 
seed Kenadco reservoir and about 100 unite 
became prevalent there by the middle of 
December At that time eomplalnts of fishy 
tacts bagyn to come in from upper Manhat¬ 
tan. Tbs water had practically no odor bat 
the taste waa traced back to the chlorina¬ 
tion plant. It waa notioeable after but not 
before chlorination. The dosage of chlorine 
was 04 part per mflUon, and the chlorine 
was MlUng the organism and netting free the 
oiL It happened that HUlrlew reservoi r at 
tha time waa out of sendee. The first measure 
taken waa to put HQhrlew into as rs i oe. ra¬ 
pacting ia accordance with previous ex pe¬ 
ri once with other organisms that tbs two 
days’ storage would remora the taste. It did 
not. In fact the taste passed through double 
filtration of land and charcoal in the Man id- 
pal Building in krwsr Manhattan. Aa 

Kauaioo reservoir frose over in the sudden 
cold snap that occurred about that tisie It 
was impossible to treat the reservoir direct. 
Automatic treatment of the incoming water 
with copper sulfate was started at Pleeaant- 
ville. Owing to the failure of HtUview reser¬ 
voir to remove the teats, the next step was 
to bypass Kenriro reservoir, slum only about 
fifty snlte were noming from Aahokan reser¬ 
voir Bat the treatment with ooppar sulfate 
at Plasaantvffle followed by chlorination at 
Kansfeo brought out all of Os taste of the 
organism so that a second wave of eomptetata 
swept over the city The next attempt waa 
to avoid destruction of the organism by 
stopping treatment with copper sulfate, 
■hutting down the Kendoo aerator and ra- 
during th* chlorine to 0.1 pert* per stilUom 
This produced a nearly taatatea* water at 
Hi 11 view reservoir, hat eeeamaletion of the 
organism in local sections caused further 
com plaints. The next step wee to shift 
treatm e n t with copper aulfats to A eh nkes 
serosa chamber This was first tried expert- 
mentally tor 12 hours so that if unsuueearful 
tbs tree tad water could be caught and held 
at HJPvtew reaervotr Hie object waa first 
to ham whether the copper sulfat* would 
hOL th* organism In the aqueduct in the 
jSfctn* £ light and second Whether rite 

( coarse, had to be accurately timed far flow ia 

1 th# awaeduet After two ex perimeals tt was 
I learned that 012 parts par mflHoa ooppar 
I autiate killed the organism almost ootepitealy 
I at least 00 per sent a 18 parts gave similar 
, raaafta, but 026 porta eomplteaiy destroyed 
1 tbs Bytrara end so quickly that tha water 
I waa tastolom whan it reached HOvisw rea- 
. ervolr. Oonaequentiy tnateeat at Aahokan 
1 waa startsd co ntin oonaiy with 028 parts 


at T e rri so, the flow at wstsr *m* cut dawn, 
running th* axoom fate Kanrisa raaarvait. It 
waa fonad that 04 to atl pitta per nHHnl 
chlorine flaatro y a d th* task* aad after U ta 
84 boon the ddoriaa eouldwot be tasted. A 
similar axperimeat ea a amaHir seal* waa 
triad ontba Bronx pip* Mas btowte* oC 
th* water to th* Hariem Hirer, aad It war 
found that 04 to All part* chlorlaa both 
kfflad th* orranlam and raaorad the taata 
and yet the ddorin* could not be taaiad after 
flowing th* IS nrilee through th* pip* Has, 
time 18 hours. Following tela axpariment 
th* pip* line was In eervlo* a week wkh 
chlorine doeegs at Keasluo data of 04 to 0,18 
parte without oausing coatplalnt ia the rity. 
Aa a result tba ehloria* eqalpmeat ha* beaa 
ipereased at Ken eleo ao that the eatira Cat*- 
klll supply ia now handled by tide method. 
In tha solving of tbo diflieult tituatioa 
created by the Synura, hun dred* of aaiaplaa 
war* taken and tasted and It buaama naeas- 
aary for Daputy Chief Bagiaeer wnttam W. 
Brush to aesumo personal direction of th* 
extensive large seal* experiments earrted oa. 

Shifting Speed* with rr OO Pna» 
(Coatinaad from yaga U$) 
ential gearing, when the speeds of th* two 
road wheel* vary, oaa of the motor unite 
will reoeive a greater quantity of all than 
the other, the sum total of the two always 
balanci ng tha output from the pump. Thus 
the two motor units In themselves virtually 
constitute the differential. Although In the 
ease of many appliances an sqaal speed ia 
nummary In either direction, la the case at 
automobiles the ravens spaed would, of 
oourae, be limited. It will bslmpamlMs a 

C tbs gear into rev er se without first bring- 
a ear to a standstill, (kidding excepted. 
It la true that bytUtiagback the eoohst ring 
too quickly the gear would set ea a powerful 
brake and oaua* th* wbaela to skid, but that 
would b* th* result of almost inersdihte 
riumrinees oa the part of a driver. 

Assuming that back-wheal brakes an atm 
retained, they can be operated by a pedal, 
dispensing with tba side brake abaft entirely. 


| that after killing th* orgmriaat with eoptmr 
1 satiate, the chlorine did Pet teas es* th* 
tetefolahea dosage waa teareaatd to 02 parte 


The dutch, goer box, cardan shaft, anlvarsal 
Joints end back axle gearing will besoms 
nigh tmares of tba pash Tba driving of a 
ear will resolve itself into tbs auudpulntioa 
of a throttle lever aad all eiutehing and de¬ 
clutching, gear chan g te g and ordinary brak¬ 
ing will be done by means of e small hand 
wheel or lever, requiring practically no ad- 
fort. It ia almost literally troa to say that 
wo shall have our finger* oa tbo palm of oar 
angina. Another and by no moans an unim¬ 
portant factor# is that suet of th* gtrtteot 
work la attending to hi* oar that now da- 
solves upon tbs owner driver will be cut out 
of bis program. 

Th* Horan in Nmakr, 1928 

(CosUntied from page 3W 
end practically lnviaibU all this month. 
Could ere but too him in the gters, w# might 
wateh bin* pass bdtiad tin eon on th* day 
of co njuncti on, when he la actually aoneealed 
for several boon. 

Teona is mw an erasing tear; but poorly 
placed, near th* sua sbd sooth of him, ao 
that she seta before 0 P.M. even at th* 
end of th* month. On tha 4th At ia in con¬ 
junction with Jupiter, and ha* than a d«ra* 
from him, but both planets are too d**p ia 
th* twilight to be ob sa r va b l*. 

Man ia a morning star. Thing at d A, M. 
in tba mtddl* of the month, bgtls atin along 
way off and eorra ap oadlngly faint. Jupttar 
la an craning tear until tha 2S»d. and a 
morning star afterwards, hot la praatiaally 
tevWbto. Satan h a moralng star, riateg 
about 440- A. M. ta thatejddla at th* 

in Lao, aad 1* okaarvabla laths aariy morn- 

ta Mr tote quarter at 4 A. 1L ea th. ttth. 
and ftfll at 8 A. M. oa tha flfod. Rha * 
nearest foe aarth oa th* flth (whaa w* aury 










LINCOLN PRESTIGE 

The respect the Lincoln enjoys among 
owners of fine cats is based on no single 
Jp&ne of excellence Impressive as are its 
Several qualities, these alone could not 
sufficiently account for the universally 
high estimation in which this car is held 

This esteem goes beyond the technical 
excellence of the car itself sinking as that 
excellence is It is deeper than any ap¬ 
preciation for beauty of line and luxury 
of appointment ccrnld make it 

It goes, m fact down to the bed rock of 
unshaken confidence m the organization 
behind die Lincoln—of firm conviction 
that the vast resources available for the 
purpose are sincerely devoted to making 
and keeping this car the finest it is pos¬ 
sible to build 

LINCOLN MOTOR COMPANY 
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Can They Park? 

Can they easily park the cars you sell? 

When —again and again—they must fully swing the front wheels 
of the nearly stationary car, when adhesion between tires and 
roadway is greatest, then the less friction in the steering pivots 
the better that car will be likec 

Steering pivots equipped with Timken Tapered Roller Bearings 
assure minimized friction always, they withstand the thrust and 
shock of this location, and they provide the ready adjustability for 
wear which keeps the steenng pivot always snug-fitting and true, 
but easy to turn 

If traffic conditions today a^e to any degree a sales resistant, 
Timkens in the steering pivots are distinctly a sales help 

The Timken Roller Bearing Co. 

CANTON, OHIO 
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Olransportation i, a 
big part of marketing 
Commerce has adopted Motor 
Delivery as an important 
adjunct to its success and 
development—~ Big Busi¬ 
ness men and hundreds of 
Nationally Known Concerns 
have recognized in the 
FEDERAL Motor THick 
an economical piece of 

selling machineigr --> 

These firms use FE0EML5 
to extend their markets, 
increase their volume and 
to serve their customers 
better — Modern Design 
FEDERAL Trucks will do 
as much for You s s s 


THE FEDERAL MOTOR TRUCK COMPANY 
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Twelve Streams from One Engine 

1400 Gal/Min. Capacity, Ball Bearing Equipped 


'TWELVE stream* are possible from this 
1 fire engine of 1400 uallons per minute 
capacity Imagine the headway a fire 
would make If the pumps on this engine 
broke down due to bearing trouble—it all 
the twtlve streams failed at one time 
To guard against the failure of this 1 arge 
fire fighting unit when responding to an 
alarm and when fighting the flames, Sk avef 
self aligning ball bearings are used on the 

t ack shaft of the chain drive for propel 
ing the engine and on the pinion shaft 
of the pump drive. 


Made of chrome alloy steel hardened 
uniformly throughout this type of bear 
ing has great endurance Furthermore 
it develops no appreciable wear in service 
even under conditions of misalignment 
which would cause plain bearings to bind 
heat and ultimately fad 

Because of their stamina and precision 
BKF marked ball bearings are invan 
ably preferred by experienced users on 
machinery of all kinds Our engineers 
will gladly submit recommendations for 
applying ball btanngs to your machines 


THE SKAYEF BALL BEARING COMPANY 

SapstviMd by BKF 1 INDUSTRIES, Inc, 165 Bro«dw«y, Nrw Tack City 



Tkt fUgkttt Exprtssitn 
tf tkt Btartat Prtnapb 
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WHERE 

FINE CARS CONGREGATE 

With the advent of each new winter 
season, the supremacy of Lincoln closed 
cars becomes more pronounced. 

It is not alone that the number of these 
cars is noticeably increasing. As a matter 
of fact, the attainment of large produc¬ 
tion records has not entered into the 
plans for them. 

But the type of service for which they are 
employed in increasing volume is conclu¬ 
sive proof of their preferred standing in 
the public esteem. Fair examination re¬ 
veals that it is the people whose approval 
is most significant who are lending im¬ 
petus to the use of Lincoln closed cars 
for personal transportation. 


LINCOLN MOTOR COMPANY 

DIVISION OF PORD MOTOR COMPANY DETROIT M1CHIOAN 
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With the Editors 


T HEBE ire mar toe* to ba (topped on 
In te ch ni c al Journalism. In almost any 
article wMd> haa any pretension* to sir¬ 
ing real Inform* tkm, there la generally 
aooM atatomaat which gtvaa rlae to a pro¬ 
test from some unexpected direction If 
we eay that the thing la white, someone 
riaaa to comet ua and aay that It la black, 
and that, furthermore, by our etatement 
to the effect that the thing la white, we 
hare committed a grave Injustice to this 
someone and have caused him a serious 
low of business. It goes without saying 
that an Immediate retraction of the orig¬ 
inal statement Is demanded, plus more or 
lass gratis-free-tor-nothing publicity to 
heal the metaphorical wound. 

I T la anrprlalng how much controversy 
ax lata In this world of ours. No one 
realises this condition of affairs more than 
the technical Journalist, who la constantly 
being brought face to face with controver¬ 
sial matters. And If the technical Journal 
1st wishes to be unbiased and fulr to every 
one, be ttnde plenty of additional work to 
kaap himself occupied. If be prepares an 
elaborate article on some new invention, 
he la Immediately confronted by the state- 
menta and arguments of those whose bual- 
ness la bound to suffer from the Introduc¬ 
tion of this new Invention. Indeed, to 
please everyone concerned. It would be nec¬ 
essary to publish two separate accounts 
of every technical advance—one dealing 
with what the advocates would Uke to 
read and the other with what the antag¬ 
onists would like to read. Perhaps U 
would be better even to publish two sep¬ 
arate edit lone, me for the advocates, and 
the other tor the antagonists. A further 
Improvement on existing methods of pub¬ 
lishing would be to send s plain edition, 
containing nothing but blank pages for 
the subject In question, to the average, dis¬ 
interested reader, so that ho might not be 
led a at ray one way or another! 


D ideal Journalist Is really at fault 
Despite the utmost care In gutherlng facts 
and In weaving them Into an Interesting 
yet disinterested account, misstatement)! of 
fact will sometimes creep Into onr col 
umax The editorial mind Is always keen 
snd alert tor possible misstatements In 
artkdas contributed by outside writers, in 
truth, writers are relied upon for accurate 
fScta only after they have established a 
reputation tor accuracy, and they are Im¬ 
mediately cast Into disfavor when they are 
found to be Inaccurate The 8cnc!mnc 
Ambmcait has long prided Itself an Its edl 
torlal accuracy But tor all that, mis¬ 
takes occasionally creep Into our columns 
When they do, they are soon called to onr 
attention by our very observing and well 
posted readers. And In a spirit of fair 
play, aa well as a desire to give the an 
then tic Information, we are always ready 
to acknowledge and correct such mistakes. 


t/ chic Investigation are In folj swing 
lb this Issue wilt be found the results of 
snot her test sitting with an independent 
writing medium, together with the report 
of our committee, as writ as the comments 
and sug gestions regarding our first elec¬ 
tronic reactions test, which was reported 
hi the November Issue. Never have we 
dealt with a subject that aroused such In- 
tofast as the Abrams investigation. Let¬ 
ters an coming In from all parte of the 
cou ntr y. We shrw bearing from orthodox 
doeton. who In aomo lnataneeo condemn 
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ua tor devoting any attention to the ex¬ 
travagant clulnis of electronic technique 
and in yet others compliment ua for our 
Initiative. Then there are letters from 
electronic practitioners, who are equally 
complimentary and anxious that we exam¬ 
ine the matter thoroughly, so that” their 
remarkable claims may be ralwtontlated. 
This Investigation, according to pr es ent 
signs, Is not going to be on easy one. It la 
going to take time It will require much 
patience A plan of campaign has been 
laid out which tnkea Into consideration 
the eatahllshlng of the more elementary 
facta before proceeding to the more In 
volved, and, ut Intervals, certain check 
backs to verify our ram total of findings. 

I N an Investigation uuch as ours we mast 
work entirely with first-hand Informa¬ 
tion We welcome letters giving experi¬ 
ences with the electronic diagnosis and 
treatment, we welcome reports from doc¬ 
tors and electrical research workers and 
others who huve conducted tests of their 
own with the tedinlque and the apparatus 
Involved, wo welcome suggestions from 
Dr A brums and his vast number of stu 
dents and workers. Already we have a 
vast amount of such material on hand. 
Him, In tho final analysis. It will be the 
facts which we obtain ourselves from face- 
to-fnee contact with the entire subject 
matter which will swing tho decision of 
our committee 


automotive Industry It comes ut that 
time of the year when virtually all the 
automobile manufacturers have announced 
their new offerings of the season, and 
when the average man Is giving some 
thought to his npxt car Perhaps Its most 
significant feature will be the price chart, 
which will give at a glance the story of 
cue h t) pc of nutomohlle and motor truck 
then cm the market This chart, repre¬ 
senting a compilation of a large volume 
of data gathered from the makers, will 
glee the number at cylinders, the horse¬ 
power, wheel Ituse, lire slue, and price 
Tliu* the render will hnve before him In 
tabloid form the entire story of the cur¬ 
rent automotive Industry, and, with a 
given amount of money to spend cm a ear 
he will be In h ismlthm to Invest that 
money to the best possible advantage. 


1 "Imllism" tins will be disc ussed, along 
with tbe several InncnalIons In engine de¬ 
sign uutonmtlc gear shifting etc The 
problem of proper lubrication both for the 
engine and for I lie chassis will receive 
special consideration, for It Is a proved 
fact that repair hills are largely based on 
Insufficient lubrication 

T HEN there Is that major problem of 
inolordom — the highway problem 
Wbut with hundreds of thousands of new 
cars Irian Introduced each year, in addi¬ 
tion to million* of old core which are still 
a long ways from the scrap heap, the 
blgbwnv situation Is becoming serious. Our 
motor laws are fast becoming hopelessly 
obsolete The Inter-state tourist has 
brought about an urgent demand for tho 
standardisation of laws throughout this 
broad land of ours Accidents due to care¬ 
less driving, headlight glnre and other 
causes complicate nutomohlle legislation 
still furtlicr All of which comes In tor 
due consideration in our January Issue, 
which will Is- the opening gun of our 
campaign to solve the highway problem 
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S designing of motor can muring 
a runners instead of on wiieeia Is 
no absolute novelty in itself In 
| fact, on perusing the snnali of 
patent offices many examples of 
sgumiss such as this could be found, though none of 
them has got beyond an experimental stage. It was left 
to a Bertha Inventor, a Venalair, to perfect the first 
fuD-elge vtfeldo of the wh^elless type, and as the writer 
has had the good fortune to Inspect it in HCtual opera¬ 
tion, fhe account given In the following does not tell 
what Is planned for the future, but what has actuslly 
been achieved end elreedy Is in being 
The new vehicle comprises two pairs of runners three 
meter* tang, which, Uke the four feet of a horse ere 
alternately raised and lowered, the runners of each 
pair, the onto* as well as the Inside one, being rigidly 
connected with one another Supposing the underfrawe 
gnd body of the Vehicle to rest on both pairs of runners, 
cfi#n* will at first lift the t>vo outer runners leav¬ 
ing the car to rest on the Inside pi»lr, and, after moving 
iMtevtard a certain distance (M mrtem), 

waste 

Ttys mala difficulty met with In connection with any 
SrtWW attempt to solve the problem wee that the pair 
ef rtmaars temporarily lifted from the ground could 

» be lowered gtdcfcly enough, and placed In front of 
endsrframs to enable the letter to move along 
mmmrntUd* and without a hitch. This Is for th. 
dte ttem lettsed tn the new vehicle, where the pair 
Cf n{dM*a teCaporertty raised from the ground move 


A Wheelless Motor-Car 

By Dr Alfred Gradentvus 

forward post the umlerfmme nt a more rapid rate than 
that at which the latter will presently glide across the 
pair of runners hapiionlng to rest on the ground Inas¬ 
much as the runners uctunlly constitute rails on which 
the rollers carrying the underframe are gliding, the 
consumption of energy is extremely low Actual tests 
liave shown a load of 6 to 8 tons to bo conveyed by the 
vehicle driven by n low-power engine (2fi horsopower) 
at a relatively high speed, \l*. 8 to 10 kilometers per 
hour, Irrespective of auy obstacle, eg, tree-trunks lying 
on the road. The vehlcls u* it were, throws a bridgo 
across dltclies, which accordlngiy are traversed with 
greatest ease, It will readily negotiate even considerable 
gradients. Inasmuch as the weight of the engine Is of 
no Importance, crude oil engines can largely be used for 
driving this type of vehicle, thn* reducing considerably 
the working expenses. Entire trains can be formed of 
such vehicles, though only the front vehicle need be 


driver’s feat by means of a hand-wheel altering at will 
the angle between the two sets of runners. Any curve 
can thus be readily described, the vehlclg being even 
turned on the spot, without any forward or backward 
motion. The step of the ear Is under way altered at will 
betwesn the normal figure of 1A0 meter and xem, thus 
enabling heavy gradients to be readily negotiated 


While tlie cost of conittrutllan of the ve- 
lili le Is only immaterially In excess of that 
of ordinary trucks, tin, wear and tear are 
reduced to ii minimum, there being no friction 
»r slipping ua the ground The vehicle will 
be found e*|s>< hilly useful on Inipruclliable ground, on 
soil to he brought uuihr lultlvutlon 

Charles Proteus Steinmetz 

J rST iin we are going to press, and too lute either for 
preiHirntlon of nn extended obituary or for the 
nccoumiodHtlon of such a notice In our pages already 
made up, comes the news of the death of America’s best 
known engineer Pr Steinmetz was bom In Germany 
In 1 sd.'i, unit received u good education Ills Socialist 
proclivities forced him to floe the country and he came 
to the United States, without funda and with slight 
language, In 1880 He secured work 
ader nn environment that gava ample 
scope Tor Ills nutimil designing and engineering ability, 
and his rise to the top of the electrical engineering 
profession was rapid He soon came Into Ihe employ 
of Ihe General Electric Co., and for many years prior 
to his death Ills name was synonymous with the extra 
ordinary development of organized resennli and the 
magnificent laboratory maintained by that company at 
8i lienee tndy Among hla (icers, he was recognised as 
Ihe foremost exponent of the union of mathematics and 
electricity He was responsible for the modem mathe¬ 
matical treatment of all alternating current problems, 
and Edison characterizes him as the world’s greatest 
practical mathematician To the generul public he was 
t known for his high voltage 
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With Fire and Fraud 

Something About the Acquisitive Gentleman Who Burns Buildings for Profit 

By Edward H. South 


N THE fall of 1708, Captain John Loncsy 
was ordered to proceed from Blddeford to 
the Colony of Maryland, with a ship fall 
of brickbats. He raised his book and soil, 
dropped lastly down the desultory Tor- 
ridge and beaded Into the mysterious 
Weal, that region of red wild men and undreamed 
malevolence. At sundown the young skipper stood on 
his bridge quaking over the strange emprise that held 
him. looking forward toward the Colonies he would 
never see and back at his England, fading In distance 
and dusk. 

At 8 o’clock there was an explosion below decks. 
The upper parts of the vessel tired like straw Below 
decks the Inexorable sea flowed in. through a great 
gash the* powder had opened In her belly The cargo 
of bricks bow her swiftly down. No pumps might hope 
to keep such a wreck afloat till dawn 

After some agonies, Captain Lancey got the boat 
launched and all hands safely aboard They reached 
England the follow tag day and Lancey reported to his 
brother-tn-law and employer, one 1 tenant], then alftlng 
in Parliament for Barnstaple Benson sent his captain 
to a proctor, before whom the mariner swore that the 
Bring had been accidental and that nothing could have 
availed to save the ship or her cargo Benson left 
England for a tour—and Lancey stayed behind. 

A little later, through- the tattle of some hHe tongue, 
the captain and his rich relative became suspect and 
Investigation showed that Benson had laden his ship 
with a cargo of merchandise for America, Insured the 
vessel and her contents for twice tho honest value and 
later secretly had the goods removed and the ship 
tilled with bricks for hallast He commanded Cuptatn 
Lancey to take her out to sea and set her afire The 
young man declined until hla relative pointed out to 
him that tt was within the latter a power to discharge 
and beggar the seaman. Tlien Lancey compiled, setting 
Are to his own ship under Ills feet by means of an ex 
plosive mechanism which rapidly spread the fire 

A few sentences from that treasure house of bit¬ 
terest recollections, Camden Pelham’s “New Newgate 
Calendar,'* will complete tills tale of early commercial 
arson 

“His employer fled • and his unhappy dupe 
being brought to trial, was capitally convicted and re¬ 
ceived sentence of death. He suhscqnmtly lay In prison 
for abont four months, during which time he pursued 
hla devotional exercises with the utmost regularity, 
and was hanged on tho 7th June, 17M, at Execution 
Dock, to the 27Ui year of hla age.” 

If I recall this old crime and melancholy destination 
tt 1* surely not to bold poor John Lancey In a piteous 
extension of Impure memory or to exisise hla name to 
further obloquy, for he wna, os the Newgate Calendar 
grievously notes, respectably connected and even genlly 
bom. My purpose Is rather to show the anthinlty of 
arson for profit, a kind of crime now offering both the 
police and the Inventors of this and every country one 
of thela moat sore afflictions. The suggestion Is not 
that John Lancey was the flrst man to bum a house 
or a ship to got the Insurance. Indeed, this crime must 
be as old as Insuring, which Is not much younger than 
trading Commercialised fire Insurance sprang up after 
the great London Are of 1066, though the guilds had 
provided similar protection much earlier, and, more 
than likely, 8hakespeare'a Antonio came Into dour Shy 
lock a grip through the need of n premium for marine 
Insurance—to cover those delayed “argosies to Trlpolls, 
India and Mexico ” So, Lancey Is but a reminder 

In beginning to write of Ore as a criminal instrument, 
some Ironies and strangenesses are to be noted Fire, 
the one pure element of the ancients, employed for foul 
Impurities, Are, tho source of light, in the service of 
the forces of durknesa, tire, the great reagent of the 
alchemists, hy which man was to gain the secret of 
high fortune and lasting life, used to spread misery 
and death, the deep-searching flame of Hermes Trto- 
m exist us, Zoslmus of Pannpolls and Paracelsus Hohen- 
hetm to tho hands of Benny the-Bake and the Firebug 
Kldl 

The li%orle conflict between man and his Promethean 
friend and Satanic enemy began to the bone-strewn 
grottoes where the down man gnawed the Joints of his 
roasted prey, or In the vnnlahed forests that burned and 
consumed wandering tribes of hunters to ages forgotten 
and lost It continues In the age of concrete and steel 


To guard against this foe-friend, men have made ten 
thousand experiments and inventions, meantime em¬ 
ploying him for tbelr power and their researches. 

In so brief an article It is possible to mention only a 
tew of the Important Inventions which men have 
wrought to protect theueelvee Hgulnst Are in Its destruc¬ 
tive mood. When this writer wua a child be was taken 
to a building In Chicago where a great fire bad been 
set In one of the rooms and permitted to burn for hours 
as a demonstration of the flrst fireproof hotel Some- 
what later, also In Chicago, a theater disaster brought 



KLrsmea working oa an tacendUry tie la a city 
dwelling house 


about the lnetallatlon of asbestos curtains In theater! 
and the general adoption of fireproof c<*ist ruction. Since 
that day many other Installation* hare been made- 
all steel railroad coaches and sleeping cars, great build¬ 
ings without an ounce of inflammable material In their 
structures, automatic sprinkler systems for flooding 
bulldingi with water at the first outbreak of Are, other 
automatic systems which sound alarms when any Are 
breaks out, steel, glass and porcelain office furniture, 
special Insulation to provide against Are from electric 
wiring, etc In spite of all these Improvements and 
steps of progress, America remains worse afflicted with 
Are tosses than any other western land, a curious fact 
when one brings to mind the old cities of Europe, with 
their narrow clattered streets, their lock of Are fight¬ 
ing apparatus and the dry mould of their centuries. 
Just why Ares should be an prevalent in America la 


difficult to ray. Authorities disagree and flounder. AH 
we can know definite!r la that a tremendous struggle 
la in progress in this country bstwsen dsstructire Are 
and the agendas of defense and pr es erva tion, lira In¬ 
surance companies have naturally taken a leading port 
in this effort to reduce the Are lose. Their strength has 
been expended plainly to combatting the acddental firs, 
the fruit of caret osar am. forgetfulness end stupidity in 

But there la a tar deeper and darker struggle than 
this going on between dvfflaation and withering fire. 
Like every other tool which honest men have used for 
the advancement of civilisation and metal order. Are 
hat been and Is bring used every day by criminals. 
Poor John Lancey Is abroad In the land, converted Into 
a professional Are setter, an anon specialist. He la In 

to the land. 

The story of the tt re-setter la of Itself an old and 
stale one. Purposeful Ares among merchants become a 
common Jest before the birth of any man now living. 
We all know bow old and simple a thing it to to Insure 
a KMXX) stock tor 98J100 and shortly set the match. 
But such tricks have become more end more difficult 
since the Insurance companies and the various asso¬ 
ciations of creditors have come to realise their own 
peril and the methods of Are setters. Insurance In¬ 
vestigation* are now reasonably rigid, whereas they 
were ones pitifully lax. The action of creditors is, In 
this day, remarkably swift and consecutive. It used 
to be slow and easily exhausted In brief, the firebugs 
are now being restated and punished. The result of 
such action has not been to drive them out of business, 
but to sharpen their wits and stimulate their Inventive 
faculties. How to set a fire and not be caught at It? 
Tills Is the chief preoccupatlim of u large and growing 
class of criminals ugatnxt whom no really effOctlvu 
measures have yet been developed. 

The rationale of commercial arson needs to be under¬ 
stood It has often been said that firing seldom figures 
In fake bankruptcy cases. The truth Is otherwise. If 
a crooked merchant wants to go fraudulently broke anil 
thus cheat his creditors, he must get rid of his goods 
somehow To remove and hide them, thereafter claim¬ 
ing bankruptcy, to the simple course, but a search Is 
always made Many crooked merchants consider It fur 
cleverer technique to burn out tbelr nearly empty stores 
after the valuable part of the stock has been secreted 
In that case tho creditors arise the Insurance money, 
but what matter to the thief 1 He has bis goods Why 
should he care if the toes la shifted from the shoulders 
of those who trusted him to the backs of those who 
Insured him! Moreover, there is always the older de¬ 
vice of over-insuring. In that case the creditors get 
what's coming to them and the burnt-out merchant 
takes-the balance, plus the hidden merchandise In 
still other cases, no creditors figure. The arsonist has 
simply disposed of hla paid-for goods and then burnt 
out his shell of a store 

In every case where arson Is committed the problem 
of safety for the criminal plays a leading part. How 
to set a fire that will burn so swiftly and hotly as to 
destroy all evidences of arson before tbs fire fighters 
con possible quench lit How to touch off a Ore when 
the persons Interested In the tosurancs are demonstra¬ 
bly tar away? How to do this without tbs employment 
of untrustworthy interroedlarlrat There are the ques¬ 
tions which always face the Are setter How he meets 
them Is the heart of this article 

I am Indebted for much of my materia) to that most 
eminent authority on arson and credit frauds, Mr. O D. 
West, at present chief to vest igator for the National 
Association of Credit Hon. Mr West baa run to ground 
more expert arsonist* and solvsd more strange firs 
mysteries than any ether detective officer bow living, 
and accordingly occupies a apodal position to the world 
of crime suppression. 

One of the recent devices ere ployed by msreaBtlls firs 
setters was recovered from a store to downtown Now 
York not long ago when a watchman to the baUdtog 
made on unwelcome totnuden and found tbs internal 
machine before It had hod time to do its work. It 
constated of the shallow round top of a batter tab. This 
wide Inch-deep saucer had been filled with onttan wool 
Impregnated with petrols*™ or gaaottee. Hi the enter 
Of this taflammahle man stood a abort pine of caodl* 
which was burning when toe thin* wa* found, lb ton 
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outer ed*s of to* aanear hod bMo tacked ttrelra or 
Bftasa Httl* upright pieces, the top of etch supporting 
a small bladder of vary thin rubber, Each of theaa 
Uttlo bladder* waa flllod with Are or tlx ouhres of 
gasoline and tied abut securely similar fire machine* 
bar* been found In which one or two cow*e bladder* 
had been used, each laden with three to four quart* of 
tb* popular motor fuel. 

The theory of thl* mecbaniem la ilmple enough. The 
candle in the center had been cut to a length which 
would bum tor nine or ten hour* before reaching the 
oil waked cotton wool It had been lighted at tlx 
o’clock, when tbe proprietor of the shop had dosed hi* 
door and gone home tor the night. It would do lte 
deadly work between three and four o'clock In tbe 
morning. A* *oon a* the candle burned Itself short 
enough to **t off tbe cotton there would be a consider 
■Mo flamsv Thl* would beat tbe gasoline In the little 
bladder*. In a tow minutes the expanding gas would 
buret tb* bladder* and throw the flaming gasoline to 
all parts of the atom. Flame would thus spring up In 
a score of places at once and the explosion would surely 
destroy all vestige of the mechanism. To muke sure of 
the work’s success, the floor had been soaked with gaso¬ 
line at various point* and the part of the store nearest 
tb* pyrotechnic mechanism had been heavily draped 
with Umonoa. lace curtains and other highly tnflam 
■noble materials. In this single case the firebug failed 
In bow many others of the sort did lie succeed 1 
In one of the upstate cities of New 

York, not long ago, an Italian grocer 

and general merchant occupied the, 

ground floor of a frame building An * 

outside stairway ran to the second 

floor, where a Syrian artist lived 

with hit wife and children. In tbe 

basement of tbe premises was an old 

fashioned bot-alr furnace, tbe pipes 

from which ran to registers in both 

floors. 

A little after eleven o'clock, on a 

cold night hut winter, tbe wife of 

the Syrian living In (lie upper story 

awoke from sound sleep and smelled 

a Strang odor of gasoline. She hesi¬ 

tated for a tow minutes, but as the 
odor grew In heaviness, site threw on 

her clothes and started for her hat¬ 
band who was at a lodge meeting two 
or three squares away Just ns she 

opened the door he came In snil re¬ 

coiled from the gas. He went down¬ 
stairs Immediately and, not without 
some suspicion, forced his way Into 
the Italian's grocery store Just as 
he did so. he saw a shadowy figure 

retreat to tbe alley and drive off in a 

motor car, which had been standing 

dneo by with lampa out 

Inside the store the Syrian found 
a fire-gallon water cooler standing on 
a shelf, with the spigot turned so 
slightly open that the contents drip¬ 
ped from It drop after drop. Under¬ 
neath this device were piled two 
matches with a gross of large boxes In each. These 
matches were already swimming In the gasoline drip¬ 
ping from the water cooler In the center of the floor 
stood two galvanised tub* which were half filled with 
m than twenty gallons of this hideous 


tb* water cooler had dripped through tbe floor and 
formed a gas. Hut, to make doubly sure, he had sent 
his brother to throw some bit of burning stuff Into the 
store. This was the man who bad been sreo slinking 
off to the motor car In the alley Tlte plotters were 
naturally committed to Aubum, where they still abide. 

Because of the sdcntlflc recognition of the fact that 
Ares may originate spontaneously In certain materials 
under special circumstances, and because of the wide 
publicity of the term spontaneous combus 

efforts have been made among Are setters t. _ 

this natural phenomenon Where such work Is well 
done the chance of discovering tlie plot Is small. Kalae 
combustion Is, therefore, popular among 

natural outbreak of fire 
is os follows The fire setter lakes an old barrel and 
packa It half full of oil waste, with u tiny s|«rk bum 
Ing In the middle He then isick* the barrel full and 
tight with old clothes, greasy papers and other ma 
teriuls of this sort Tbe little Are In the center of the 
greh*y waste will smoulder for six hours or tor sixty, 
according to the closnaeoa of tbe packing Finally, how 
ever, It will hurst into wild flame and let off anything 
within ranch 

Such spontaneous combustion barrels are often em 
ployed by dry goods and clothing merchants. The barrel 
is prepared with its spark snd put Into the rear of the 
store, where windows are kept open to carry off the 



i of parlor 


The Syrian turned off the gasoline dripping faucet of 
the cooler, opened the doors and windows to allow the 
exhalation of tbe gas and set off tor the Italian s home, 
some distance away To his Intense surprise, be found 
• celebration going on The Italian's baby aon wa* 
being christened, and among tbe guests at the party 
were the chief of police, some other city ofllelals anil 
some politicians, among whom the Italian grocer ranked 
hlmastf The grocer 1 tried to put the 8yrlan off. Firat 
be said the thing could be of no Importance and that he 
would not leave his baby’s christening because a little 
oil wna leaking. Then he said he had given the key* 
to tU* baby and they had been hist Finally, the Irate 
Ryrtan appealed to the police chief and that offldul de¬ 
rided that his public doty was somewhat more urgent 
than his social obligation. lie entered the shop, found 
tbe saturated matches, the water cooler stilt half full 
of gasallan , the tub* of Inflammable ltqald on the floor 
and a ge n eral arrangement of materials tor a quick, 
dlaaatroua fire. 

Undoubtedly, had the Syrian and his family bean to 

'■ --- n tbe upper floor when the crash came, they 

‘ * n blown to kingdom come. Tbe Italian 
e to the basement 


interior of a store after a conflagration of suspicion* 


odor of the smudge The nrsnnlst knows, of course, 
about how many hours must elapse before the llummn- 
tlon Usually lie units for s week-end He closes hi* 
shop at dusk on Saturday and goes nbout Ills pleasure 
He has not, of course, forgotten tfi sprinkle a gissl bit 
of gasoline about near the smouldering barrel Neither 
has he neglected to hang up coats, drasaps, curtains, 
wrappers and all sorts of loose combustibles where the 
first flames will reach them 
Thirty-odd hours afterward, the smudge to the barrel 
brooks Into brilliant flume The Arc spreads qultkly 
to the gasoline-impregnated msid nml the flre-hungry 
hunglngs The store Is gutted In a.. 


the f 


■, the 


a aa enough of tbe gasoline from 


whole place la an o\ «t and when the ' 
hoaes Anally gains control of tlie Are the Interior of the 
place has lieeu so completely burned out that It Is im 
possible to determine whether the heat merchandise of 
the place had been removed In ndvnnce In case the 
flro Is found ttnd got under hum! before It has n chance 
to flare up well, the origin ot the blnae must Is- found 
In a barrel of waste and only the existrl will suspect 
that this spontaneous thing wns n work of art 

But the Individual Arc setter Is no longer so great a 
menace as once he was. The big and successful utse* 
of coramerriu! arson are managed In these times by 
organised gangs or ana® rings, ns they are called 
Such cliques of fire specialists now operate In nil purls 
of the country and a number of them Including all the 
members, have been sent to prison through the work of 
Mr West and others 

The arson ring consists of the fire Insurance agent, 


tb* Insurance Inspector, the trod 
•Xpert fire-setter and the Insurance adjuster The a 
chant wonts to have a Are. He resorts to tbs crookao 
agent who writes him a policy tor tor more than tbs 
value of the stock The crooked Inspector goes over 
tbe property, blinds his eyes to the fraud and approves 
the risk. In a little while the professional flrkaalata 
come along, remove as much a* they think wise of the 
stock, saturate the place, set a pyrotechnic bomb of 
sort and bum up the merchant's store The bust- 
man Is always away on a short vacation whan 
such a blaxe la produced. He comes back with great 
celerity, however, once his store is gutted, and put* In * 
a howling complaint to the Insurance agent Now thfl 
interesting |mrt ot the comedy Is played. 

The crooked agent, who orlglnullt wrote tbe policies, 
sends the ilulin lo his company with the recommcnda 
lion tlmt it be paid, as the loss Is complete and the 
n>erchnnt a worthy man The claim is passed to the 
adjuster, who proceeds to make an examination Bis 
loudness Is to find fraud If any exists, but In this cass 
be makes It hts liustovas to overlook any that he may 
find. He reports to the company tlmt the fire waa bomt 
fide, tlmt the loss Is complete and that payment ihould 
he made The merchant gets his monev promptly and 
divides with the oilier members of tlie ring Simplicity 
und precision are tho virtues of this plan of action It 
Is applied to ntunv other ty |tes of touuronce 

Sometimes the romuntlc snd extravugunt enters into 
the doings of ihe arson committer and 

llglitu this dark subject with a flare 

of Infernal glory The story I have 
to relate In this connection has been 

told liy iue before und by others, not 

too scrupulous nbout literary proprle- 

tondilji. 

A few years ago a boardwalk shoe 
dealer to Atluntlr City vanished with 

a large stock of costly merchandise 
Mr West, Bent to And the absconder 
and his wares, found among the few 
pullers left behind by the vanisher, a 
bill for a dozen animal sutclmls. He 
could not Imagine w hat u smart shoe 
shop might want with anlmnl satchels 

until he discovered tlmt they had 

been reshlppcd to the address of a 
man of the same name as tlmt borne 
by tlie shoe men ham. In a small 
l’ennsy Ivunlu town Tlie Investlgntor 
hurried thither and found tlmt the 
retlplcnt of the nnlmal sntihels was 
In fact the futlier of the vanished 
slits- merchant let us call him 
fhhwurtz, since lliut was not Ids 
mime Tlie elder Hchwurtr had been 
a mi n hunt, lmd suffered several fires, 
nil of them disastrous to the Insur¬ 
ance companies und had finally re¬ 
tired Ills s<ai lmd then entered the 
minuntile (hid, with results already 
noted lit Atlantic City 
Mr West knew at one© thnt tbs 
elder Schwarts wns a rogue und one 
to he approached with i it tit Ion Accordingly he began 
his emnpnlgn by Indirection, asking questions here and 
there among Hchwarrxs townsmen and neighbors, kin 
ullv, he rilscmereil tlmt Schwarts was supposed to bean 
untmul trainer His post disputed this. The shlptmot 
of unlniHl satchels confirmed It Mystery' A little more 
watching und questioning dec Ided the Investigator on his 
course lie wool iiwuv for n time, only to reappear to 
the gurb and personation of a circus man. In this char 
ncter lie called on old Hchwurt* nml wus most coldly 
received But lie managed to force his way Into tbs 
house Only the feebleness of the old man rendered this 
phy slinl trumping possible In the kitchen Mr Wert 
found a siss Inlly filled gas Jet over u small table Under 
It snoused two i ats One of them got up as he came to. 
arched her h ick lastly, lifted a paw and pulled the ahort 
chain of the gas tup lighting the mantle from a small 
pilot I supisise every reader will be familiar with ouch 
gas lighting iippiiriiliiH. 

West needed to know no more He understood that 
old Hcliwarts wus training cuts tor arson, 
who wanted n fire Ismgtit one of the c 
gas Jet rigged In his shop, preferably In the h 
A little pilot, which burned dav and night, ml off an 
nrdlnnry gas tip The eat had her table Jnst tinder 
this device and amused herself In placing with the 
chain, turning the flame np and down as old Schwarts 
had taught her Then eatne the night of disaster The 
merchnnt removed the tip from (lie gas Jet and when 
ptiRsv palled the chain a great flame sprang up Igniting 
Inflammables which lmd ls-cn arranged above It and 
(Continued on pape JYT) 
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The Fuel of the Future 

The Advantages of the Universal Burning of Gas, and the Obstacles in the Way of its Attainment 


By Umar Guuberg 


URN the paleolithic Mon (Uncovered fire and belongs 
learned tbut the earth nhnut him ((bounded brown c 
with inniter that could be burned and In Jrcted t( 
burning could fnrnlsh him with heut not Itcncv It 
only for bodily coinfort In the cold of the Finally, 
winter but also for fashioning bails and high pot 


belongs to this class. A still younger coal Is lignite, or 
brown coal It U a snbetance that has not been sub¬ 
jected to so complete a decomposition as real coal, and 
Iwace It does not posseas the healing value of the latter 
Finally, there are the peat coals, which contain very 
high percentages of moisture, and which are not of any 


' cooking his food, fuel llrat assumed great technical or Industrial Importance. From a 


Its iKialtlon of transcendent Impor¬ 
tance In human affairs. This posi¬ 
tion hue gradually developed Into 
one of even greater slgnlAcnnee us y? 
society grew more complex aud llie Aj 
arts untl sciences of civilisation Bd 
were evolved until toduy fuel Is ffl 
undoubtedly the most Imiwrtnnt 
single commodity employed by the 
human ruce In their home and In- H 
dustrlul life Fuel Is the line Qua H 
non of modern civilisation With S 
out It, there could bo but little of H 
the comforts and luxuries of S 

life, Industrial enterprise JO 

would Im prncllcnlly nil—In 
fact, H(s letj, us It Is cunsll ^■E|K 
fated today, could scarcely EOHMi 
exist It la tlierefore not ul 
all slrunge, when disruptive 
forces, sue h as strikes, make 
their appearunce In the news of the 
day, that each and e\ory memlH'r of 
euclc-ty tdiould become greatly con¬ 
cerned over the matt( r and ls> apt to 
view them ns blows directed against 
the very foundation of the structure of 
modem life A greater calamity (annot 
be Imuglned than the sudden shutting 
off of our supplies of fuel 

A fuel Is a substance In which there 
Is concentrated great heating power 
This power or energy Is released when 
the fuel Is brought to the proper tem¬ 
perature und burned It la well known 
that all fuela do not bum with the 
mine degree of readiness. Thus, while 
a piece of iiapcr can Is- Ignited by the 
hint of a burning match and similarly 
the stream of gus Issuing forth from 
llie gus burner, nevertheless wood inust l 


point of usage they were probably 
the first coals used, as they are 
found so close to the surface that 
no extensive mining operations are 
required to render them available. 

Coal Is found everywhere. The 
United States Contains vnst depos¬ 
its. Anthracite coal Is mined 
mostly In Pennsylvania and West 
Virginia Bituminous coals or* 
found mostly In the Appalachian 
region, which Is the greatest store¬ 
house of high grade coals In the 
world. There are estimated to be 
three and n half MlUcn tons 
of bituminous coals within 
8000 feet of the surface In 
IK the entire country, and of 


M UCH ha* been W, Ihete twenty yean of ruing fuel 
prices, about the fuel* of the future *and even about the 
fuel* of the present The prerent article develop* an 
angle of the case to which far too httle attention hat been paid . 
Mr. Cuuberg remmdi u* that all fuel — coal, wood, oih or what 
you will —must be vaporized before or during combuition He 
pomt* out the incontrovertible fact that conversion of toEd or liquid 
mto a gat fuel can alway* be done more cheaply and more effi¬ 
ciently on a large scale ui a tpectal plant than on a piece-meal 
scale in the consumer's oil slave or coal furnace Ergo, he tell* 
ui, the fuel of the future is unquethonably ga*, and the go* tank 
which adorn* thu box ought to be the universal lymbol for heal, 
light and power To which we can think */ only one rejomder — 
IVhy not?—The Editor 


it he heated this total, half a billion t< 


will Itself catch fire and There a: 


o Urge deposits of soft coal In the West. 


coal so as to bring It to the burning temperature before 
It wrtll Ignite. It la also known that tlie different varl 
etles of coal bum with different degrees of ease soft 
coal burning more easily than hard coal All burning Is 
simply a rapid union of the carbon and flic hydrogen 
anil Ilia various other elements, us they exist In the 
couiliustlble, with the oxygen of the atmosphere TIh 
products of ordinary combustion are water vapor unit 
carbon dioxide, when the combustion Is complete with 
more or less carbon monoxide In place of some of the 
dioxide, when It Is Incomplete 

Coal Is the product of tlie partlnl oxldatloo of vege¬ 
table matter under great pressure and In the uhswice of 
sufficient air to cause Its complete destruction—a 
process extending over a period of a million years or 
more. According to the duration of this process, vnrlous 
kinds of coal were evolved Thus the oldest farm of 
nail Is called anthracite, u product In which there Is 
practically no volatile matter, almost all tlie comhustl 
hie matter lwlng In the form of a hard, compact mass, 
fixed carbon Anthracite Is sometimes called stone coal 
because of Its hardness gad difficulty of Ignition It Is 
the coal that gives very tittle or practically no smoke 
on burning That la why It Is used In domestic fur¬ 
naces In cities for hentfag purposes and tn making 
hot water 

As the age of the coal decreases. It becomes softer 
and richer In volatile constituents which produce smoke 
when It Is horned There are various Intermediate 
grades There Is a semi anthracite coal, found In com 
paratlvcly large amounts In this country, and almost aa 
useful far d omestic use as anthracite Then there are 


still more difficult to Lignite coal to the extent of one button tons Is found 

t lie bnllt under the In North Dakota, Texas and Arkansas. 



able for domestic use under the proper conditions and 
Is also valuable as an Industrial fuel. Wig Its appli¬ 
cation tn n particular farm, known fig tocMafHwfh!*! 
coke, in the manufacture of steel. Coke Is preferable to 
•oft coal tor In bunting soft coal it In very difficult to 
obtain complete combustion. This fact can be sobetan- 
tlated by observing the condition of the chimneys or 
stacks In any plant or building hi which goft Coed Is 
being burned. The clouds of smoke emerging there¬ 
from are a dear Indication that n good percentage of 
the coal, as much as 10 par cent or mom is being dis¬ 
charged Into the atmosphere In an unburned condition. 
Coke bums without smoke, the smoke end other prod¬ 
ucts which are developed In the burning of soit coal In 
the furnace, and are thereby completely loot, are con¬ 
served and employed to useful porpoees when the soft 
coal 1* first converted Into coke In the by-product ooke 
oven. In former days coke woe mode In beehive ovens 
end these valuable by-products were wasted. Today 
there Is almost four times as much eoka manufactured 
tn the by-product oven as In the beehive oven, and grant 
quantities of gas and other valuable by-product* are 
recovered. 

There was n time when by far the larger part of 
our fuel was solid, and anything else was mors or lass 
of a frank. Today liquid and gossans fads ploy a 
large rUe. The principal liquid fuel la gas oil. This le 
used In the manufacture of gus, to bring up the heating 
value of the gus, distilled from coal, no that It meets 
legal specificsUous. Crude petroleum Is also used as n 
fuel Naval vessels and the merchant marine ships use 
fuel oil tn preference to soft coal, for It cun be stored 
more conveniently and burned with a greater degree of 
ease and efficiency under the steam boiler Fuel oil la 
also being used In firing domestic furnaces. In wy»« g 
fuel oil. It Is necessary to employ storage tanks and 
pumping, atomising and alr-mlxlng apparatus. The 
price of gas oil and of crude oil as well depends an the 
demand for gasoline, which is ever Increasing. One 
factor that has a material affect an the quantity of 
gus oil available for sale Is the development that has 
been taking place In the production of gasoline by the 
cracking of the higher-boiling-point constituents of 
lietroleum The newest Improvemsnt along these lines 
Is a process of cracking oil which will give a yield of 
gasoline as high ns 80 per cent 
The gaseous fuels comprise not only the gas that Is 
used la the modern kitchen, but also the various modi¬ 
fications of gas that are need In Industrial processes, 
such ns producer gas tn steel manufacture, oil gas for 
smelt lighting Installations, etc We are concerned pri¬ 
marily with cool tens or water gas, which may be sum¬ 
marised under the one heading, city gas. Both ore 
m «4f > from coit—tha fnmur 
by distillation of the cool In 
absence of air and tbs Uttar 
by blowing st eam t hrough a 

coke. Neither has the high 
calorific power that Is de¬ 
manded by law In most states, 
and benoa gay oil must be 
cracked und the gaseous prod¬ 
ucts mixed with them In order 
to make a mixed gas of BOO or 
000 B tn. per cubic foot 
In considering gas as a fuel 
there ore a number of funda¬ 
mental principles which must 
be explained before a clear 
understanding of Its value ran 
be had. WtumanycombosttbW 
bans, It is first transformed 
Into gas and than the gaseous 
products are burned. This Is 


proven to finycnV* i 
tkm by • simple export 


Making gut Tbs (barging machina It 


A sfaea of papas la Nffitf up 
tightly in ffie farm eg • M* 
Ono end is e* mi ty toMtag 
over the paper and a small bate to msdfi hi the tube 
near that end. The other end it open ts the olf u* 
the paper less fire to at that end. If tM paper is held 
so that the smoke travefa np the to** eg tbfi Mt* 
tssaes forth from tt# opm'm •* tbs aimed and. tti*» 
be ignited end b nra e d. 
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It ftttulk to Mm that If a fnal it first gasified b«- bade baton engineers c 

ton It III bOM<k tto moat efficient gwdflcatlon will and gas experts, that th 

remit in th* greatest fuel economy Each store or fur ' the efficiency nf burnlnj 
uses or any ether apparatus that burns coal or coke is gas. It is not necessary 

primarily a (a* Producer. The efficiency of such, a pro- of heat units In u gas h 

ducer mu s t necessarily to low, and fur below that of tlon efficiency Fort berm 

the gea-maklac apparatus used In the modern gas plant experience with the low 

m Other worde, from the standpoint of strict fnel earn- saving In gns bills Is ef 

omy, It Is far more logical and more economical to make sumer seems to be able t 

the |U feat under perfectly controlled conditions and with the ww quantity < 

technical euperrlslon of the highest order and tlien burn with the high Tills sec 

the gas as fum, than to bum the coal, from which gas by latuul experiment un 

Is or may to made, directly In the grate corrcci 

Thu carbon i sat io n or distillation of coal to give gns Recently a momentous 
yields other products as well which sre of the highest rado Public Service Oor 

importance In Industry. These products—bensol, sulfute company within its Jur 

of s n m xm la, oils and tars, coke or coky matter—are quality that It finds to 

produced In eran larger amounts when the process Is technically The price I 

carried out at low temperature* Tlte most 

recent development along these lines has _ 

been tbs carbonisation of coal, arranged 
on shallow cast Iran plates, which form 
part of a conveying system, and are led 
over a bath of molten lead in a suitable 
furnace. The process Is known as the 
OaracHstl process and is being installed in 
one of the Ford plants. It Is claimed that 
the yield le from 7000 to 8000 cubic feet of 
000 to TOO B t.u. gas per ton of coat, live 
gallons of motor spirit, twenty pounds of 
sulfate of ammonia, 25 to 80 gallons of 
low temperature oils and about 70 per 
cent of a sort of coke po u s oas lng a good 
fuel value. The proceea Is Important be¬ 
cause It tends to conserve the b>-products, 
which are ever Increasing In Importance. 

It la possible to demonstrate hj making 
a careful examination and study of the 
conditions surrounding the burning of soft 
coal, coke or anthracite coal uud gas, that 
of those fuels gas can be burned with the 
greatest thermal efficiency Coke or an¬ 
thracite coal may bo burned with an effi¬ 
ciency of 60 to 05 per cent, soft coul with 


overall efficiency of 00 per cent. 

If gas can be burned so economically, 
why, thru. Is it not used In preference to 
the other fuels? There are other advan¬ 
tages in the use of gas besides greater 
thermal efficiency. Any householder who 
has used gas In heating hla home can tes¬ 
tily that it la much more convenient to 
Are with gaa than with coal, there are 
no ashes to to removed, the control of the 
furnace is much simpler and far more 
effective, the bouse can be kept at more 
uniform temperature, and heat la not 
wasted by banking fires In warm. spelU 
during the heating season. It would ap¬ 
pear that there should be no hesitancy at 
all on the part of the house owner or the 
factory manager to substitute gas tor coaL 
But there is one—the higher price of 
the gas. 

tlas today is being used for heating 
houses and as a fuel In many Industrial 
plants. Its use Is ever Increasing for these 
purposes, and It finds no difficulty In enter- 
biff the field, as a universal fuel, once the 
price disability la removed. In various in¬ 
dustrial cities and towns throughout the 

country gas la being employed tor many Though the coal money le spent all 


toads before engineers of Public Service Commissions 
and gas experts, that there Is very little difference In 
the efficiency of burning high- and low-beating \nine 
gaa. It la not necessary to mass a great concentration 
of heat units In a gas tn order to obtain high combus¬ 
tion efficiency Furthermore, It has been found by uctunl 
experience with the low healIng-vulue gas that n great 
saving In gns bills Is effected by Its uso, for the von 
sumer aoemi to be ubto to obtain the same good results 
with the suave quantity of the low-heatIng value gas ns 
with the high Tills seems paradoxical, but Is proven 
hy tatuul experiment under operating vundttlona to he 
corrcci 

Recently a momentous decision was made by the Colo¬ 
rado Public Service Commission In allowing each gas 
company within Its Jurisdiction to make gns of any 
qnutlty that It finds to 1st lust both economically and 
technically The price Is then adjusted according to 



Hie Laws of Vision and the Technique of Art 

I N an Interesting paper published under the auspices 
of the Huiutord Fund In the February Issue of the 
Proceedings of the American Academy, Messrs. A Aures 
and C A Proctor sntl Miss Blanche Ames discuss the 
theory suggested by Illrge Harrison, that a picture Is 
most unlsllt when It rc|iri>du<uM our retinal Impres¬ 
sions. Hie retinal picture Is less distinct at the edges 
than at tire center and Is distorted In the “barrel" inun- 
ner, while the itllim Itself Is more sensitive to blue 
near the edge than at the center When n photograph 
of a landscajie or building taken with a camera having 
a lens with the snme proirertles as tbo eye Is compared 
with one taken with u corrected lens, tliut taken with 
the artificial eye produces the more artistic effect On 
examining n nunilrer of pictures by distinguished art¬ 
ists, the authors have found evlik-mv of tire corns lous 
or unconscious use by da Vinci, Rembrandt, Israels, 
Millet, Tumir, Whistler, Delloogh, and 
others, and by one living artist Onren— 
of the technique suggested by tbesn laws 
of vision The authors urge that tho ret 
Inal picture should lie made the basis of 



-- ,---- - - - -Joan the real money Is spent all at once. It la used all the time 

and In fact all purpoeee for which coal * a time The stove graphic statement may help the coal user to n 
waa used before. When the gas rate la his fire costs money every time to put* • «*x>vel ef real upon 

adjusted to conform with local condl- 
tkms—and It must to remembered that It 

Is not equitable to compare the circumstances which tho cost of manufacture and tbe cost of service. Tire 
caused a lowering in the gas rate In one city or state consumer benefits directly, tor he gets a cheaper gns. 
with those that an tall a higher rate In another statu or which enables him to use It tor purposes which were 
town, for each cow la Individual and neceeaitatw differ- heretofore exclusively the field of coal The gas com- 
cto treatment—then them will remain no reason for not pany benefits, for Its business la enlarged anil extended 
Using gas In preference to other fuels, which compete to new fields. The Impetus toward (he attainment of 
more eoccresfaRy. this condition must he given by the legal authorities tn 

Tto gas rate remains high tn certain localities chiefly removing the disability that bolds back the gas industry 
leggi regulations make It Incumbent on tbe gem from performing Its real function to society—u dlsa- 
to furnish gaa with a high heat value This blllty Inherited from a day when the service rendered 
ffieoti* tha t the gas company must use high-priced raw by gas was totally different from w Imt it Is now 
materials tn manufiMfurtag gas, which bring up the Oas can become the universal fuel It possesses all 
of the manufactured product. Qos cun be made the requisite* of universality of usage It represents 
jggt aa w*Jl from lowar-priced coats, and gas oU need the one logical solution of the foel problem W hen It 
bo need to enrich the gas if a low heating value, replaces the use of coal and other fuels once for always 
-SOb to 40$ B.tu. per cubic foot Instead of 850 or In Industry and In the home, we may say that a condl- 
B tff. Mr cubic toot, la permissible. It Is a fact tlon of maximum fuel economy will have been reached, 
■re Wiy tfnfSt to torts conducted by the Bureau of the fuel situation will have been put on a sound cco- 


onc slmft descends 
'Hinge Heep mini U 
goes to 11,100 feet The deepest In tho 
Untied Slates Is Taiaarui k No 5, u copper 
mine In the hake Sujierlor region, with a 
depth of 5 708 feet The bottom of this 
shaft is 4,100 feet below the level of the 
sea, while that of tho SI John del Rcy Is 
only 7,058 feel below sea level, since llie 
nioiitli of the shaft Is In u mountain 
emmrr> 47118 feet above seu level Tire 
Taiimrm k mine goes nearest to the center 
of the earth 

The li iiqarnture nf the rock at tho low 
eat level of tire SI Jolin del Rey mine la 
117 degrees. Tin miners work In an nir 
tenqs-ralure of 08 degrees. The outside 
air has an average temperature of <18 ile- 
grees hut Is cooled to 4 Z degrees before 
being forced to the lowest levels from 
wlileli It Is drawn to the surface by |»w- 
erful fans. On Its way to the lowest 
depths It gains heat from the risks and 
from 11s own compression, because air at 
that grctil depth Is considerably denser 
than air at w a h vi I 

The mine Is n drv one, tin re Irelng no 
waiter at lire lower levels, and lssnuae of 
the low relative hiuidilit} of the air wlikli 
has lain dried before Irelng farced Into 
the mine, the men are able to work under 


ated by the oldest registered Kngllsli mining company, 
organised In 18.70 to work « mine at a place some 
distance from the present workings. This mine proved 
to Ire unprofitable and In 1837 operations were trans¬ 
ferred to Lire present site where they have since been 
lurried on almost continuously 

Tire deepest hole In the bedrock foundation of the 
ernst of tin earth has been rerenlly reported to have 
been drilled In Timth Afrleu It Is not tire deepest from 
lire surfure but the lailnt Is that Its 5,300 feet of ilppth 
Is all In the pre-Cumbrian strain, the underlvlng rooks 
which were laid down and finished some hundred mil¬ 
lion or so years ago. Tire other deep Isires mentioned 
alxive are In roe Its of more recent tomintlun, or even, 
esireclnlly In the case of the Tamarack shaft. In super- 
posed sedimentary material —ibnlrart from recent ad- 
drill by Dr T T Retd, V S Bureau of Minnt, before 
tho N Y flection of the American ImtUute of Mining 
sad Metallurgical KntHneere 
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Three Wheels Versus Four 

The Direction in Which the Development of the Economy Car is Pointed 

By R. M. Sanders 



n S EVERY man * Inner self from childhood 
day* (Award lie* the deal re to own a 
ineuns to locomotion Yesterday It wan a 
liorae und carriage, or niu)l*» u saddle 
horse, und today an antoraotlve vehicle of 
wane description. Million* of automobile* 
hate been produced, and still there are more people 
Malkina tliun riding Man; (icople are In a position to 
purchuue automobiles, so far as 
the original cost la concerned, 
but Ihe fundamental thing Is 
the anmll Income earner 4 annot 
afford to otterate even thi low¬ 
est priced nutomoblle on the 
market today People tlierefore 
have become mo tore j ole and 
sidecar owners. 

The motorcycle and sidecar 
combination la very economical to operate. We can 
eaailv realise tills when It Is possible to get from 40 to 
GO ml lea tier gallon of gasoline and 2000 to 2600 mile* 
per gallon of lubricating oil Then, again, there are but 
three tires against four on the automobile, without con 
eldering the fact that these Urea carry less weight per 
lire than the automobile The question of garage rent 
enters Into the cost of those who reside in the city or 
town and do not own tlietr own garages. The lowest 
rent iier month for the smallest automobiles Is npproxl 
mutely flG to $20, against the motorcycle and sidecar 
combination of $4 to $3 per month It Is readily seen 
from the above figures that the cost of operation of the 
mntonycle combination la fnr less than iijsirntlng n 
small automobile The wear and tear (cost of replace¬ 
ment parts) Is also In favor of the 'Vomblniitlon," 
doe to the fewer wearing parts on same 
To satisfy that "Inner self desire" of owning an auto¬ 
motive vehicle, and yet to he utile to operuu one within 
their Income without sacrificing other necessities, many 
people have pun bused "comlitnutlona" In order to get 
out i« the highways and byways of the country tlio 
It must he suld that many purchase "boIo" nmchl 
(motorcycles) from a sporting viewpoint Unfortu¬ 
nately, after acquiring a “combination" we find that 
ordinary every duy clothing Is unsuitable for all-day 
traveling on this type of vehicle It Is found that we must 
have special clothing or wear 
the oldest togs one may have. 

This applies to the guest who 
rides In the sidecar as well as 
the driver, but this is ordinarily 
considered trivial when you 
have tlie will and the desire to 
“see America first" 

A boon to small Income < 
era would be in their ability to 
purchase a three-wheeler, such 
as Is being manufactured 

abroad A three-wheeler Is a light ear (if yon care to 
call It that), light In weight particular!) It Is called a 
three-wheeler abroad by virtue of the fact that It has 
but three wheels. The same number as a motorcycle and 
sidecar, hut of much different design anil arrangement 
The outstanding advantage of the three-wheeler over 
Its predecessor, the nmtorcycle-nnd sidecar combination, 
Is Its comforts. The three-wheeler has a full neat uphol¬ 
stered the same as an automobile and wide enough to 
accommodate two people comfortably side by aide The 
bod) as may be noted from the Ulustratlias, is built 
along automobile lines. The springs of some of the 
three-wheelers abroad are of the half-cantilever type 
both front and rear Naturally, the comfort of riding 
In a three-wheeler ua a well sprung chassis ami In 11 
roomy Is sly Is Incomparable to the “combination ' The 
driver of a “combination," nsnall) the owner has none 
of the comforts Unit his Mfst enjoys riding In the well 
sprung and luxuriously fitted sidecar In the three- 
wheeler both rid( rs lire equally comfortable 
Anyiste who has exiierlcnred the displeasure of being 
suddenly overtaken h) 11 rainstorm while driving 
motorcycle and sidecar will rcailll) 
the three-wheeler has over the romhtnatlon The side¬ 
car Is usually fitted with a wIndshtehisand top, bat la 
It fair to the owner-rider to he seated out In the opto, 
subject to ravage* of tlie elements? It Is possible, of 
course, to keep comparatively drv on a motorcycle If 
the rider dresses like s deep-sea diver but who wants 
to do that? As It Is, one has to wear old clothe* or 


purchase special clothing. Whereas, when driving a move forward without also 
three-wheeler, one can put on "Sunday-go-to-meeting" 
clothes und (till enjoy the open country Then, if bad 
weather Is encountered, both riders have equal protec¬ 
tion from the elements. 

Soduhlllty I* a strong point in the favor of the three- 
wheeler, for It must be admitted by the moet enlhust- 



the fair rider of the sidecar 
Tlie fact that both the driver 
and the passenger are afforded 
equal protection from the ele¬ 
ments and ore seated side by 
side tends to make the longest 
journey a pleasure under the 
worst conditions in a three- 


Klders of three-wheelers nre never conspicuous 
through difference in dress when attending a gathering 
or at the theater, for they are able to ride to these 
\nrious places without the necessity of changing their 
clothing upon arrival, whereas the “combination" 
rider bus to 

The components used In the construction of the 
three-wheelers are fdnilhtr to those of the motorcycle. 
The engines used are mostly V 
types, of the same cubic dis¬ 
placement and general design, 
the only varlutlon being In the 
placing of the clutch at the en¬ 
gine instead of at the transmis¬ 
sion The cooling g) stems of the 
engines used abroad are equally 
divided between the water- 
cooled and air-cooled V engines 
Tlie clutch of the three-wlieeler 
and the motorcycle are of the 
same slse In area and capacity, for both engines are of 
the same displacement The transmissions have approxi¬ 
mately the same number of gears, though three-wheelers 
nre equipped with three-speed gear boxes, two speeds 
forward nnd one reverse, whereas the motorcycle has 
forward speeds only 

The final drive Is exactly the same as n motorcyrle, 
aa both drive via roller chain to 
a single rear wheel The brake* 
are also similarly located and 
actuated, one contracting and 
one expanding, acting on the 
rear wheel gome of the three- 
wheelers are fitted with front- 
wheel brake* as well. 

Let ns 

son of the cost of operation bo- 


carry It Is logical that the cost of operating the three- 
wheeler Is no more than the motorcycle combination. 
It has. In fact, been proven abroad that the cost of 
operating Is less than the average motorcycle combina¬ 
tion The three-wheeler holds a record In 
England for economy both In gasoline 
In oil—gas consumption of 67 l miles 
gallon (Itrltlah Imperial gallon) and 
miles per gnllon of oil Tire wear 
also Is lea* than with the “combi¬ 
nation " Bo, with Increased util¬ 
ity and less coat per mile, the 
three-wheeler Is the most econom¬ 
ical vehicle to operate 
When taking a general view of 
the three-wheeler from an engi- 



stralght path. 

The foregoing paragraph Illustrates the Improper «P- 
pUcatlun of power to a vehicle having three wheels, 
when the power wheel tracks directly behind and In 
the path of another wheel Therefore, the arrangement 
of the wheels aa used In the three-wheelers should be 
two wheels In front (need for steering), with power 
wheel placed directly behind the load to be carried and 
on the centerline drawn between the two front wheels. 
By an placing the driving wheel directly behind the 
loud. Instead of on tlie comer of the toed, we have 
applied the maximum power available at the wheel 
which la In the most effective place- We have no lost 
power due to the tendency of a vehicle to move In a 
diagonal, aa Illustrated with the box. The “combina¬ 
tion" has a tendency to turn around the sidecar wheel 
when the vehicle Is moving In u straight line. This ten¬ 
dency of turning necessitate* the holding of the front 
wheel of the motorcycle over In tlie opposite direction to 
overcome this tendency, thereby canning undue wear In 
the front tire of same Naturally, this tire wears more 
than it would If It could travel In a straight line with 
the rear wheel of the motorcycle Again the three- 
wheeler scores. 

Although the three-wheeler weigh* slightly more than 
the “ciAiblnatlon,” from an en¬ 
gineering standpoint tt In ex¬ 
ceedingly far in advance of th* 
motorcycle and sidecar with a 
given useful load and available 
hnrwimwer Therefore. It Is not 
only logical, but it baa been 
proven, that the three-wheeler 
Is more efficient than the “com¬ 
bination.” 

The three-wheeler was made 


It consist* merely of a rearrange¬ 
ment of the Components to make 
use of the maximum power avRll 
able to produce the greatest results. 

In comparing the power application of both vehicles, 
let us suppose for example that we have a box to move. 
It Is moet likely that we would push at a point in the 
center of the rear of the box, to move It forward with 
the minimum of effort. It Is quite evident that we 
would not push on one of the corners and expect It to 



1010 and first exhibited at the Olympia (HngUah autu- 
sliow) that year The plimcer firm Is still going strong 
and Its product has Increused In demand as the three- 
wheeler Industry grew There are today In Europe 
seven manufacturer* of the three-wheeler, which Is n 
pmvm vehicle abroad There has been very little 
change In general design daring the post ten years. The 
Important automotive developments In reference to en¬ 
gine* und other components hare been adapted to the 
components of this vehicle as well a* the other automo¬ 
tive vehicle*. Abroad we find that most manufacturers 
of three-wheelers and motorcycle* purchase their en¬ 
gine*, transmissions and other components from part* 
manufacturers. The *ame conditions prevail as In oor 
d, which ha* proven «o successful through 
J cation work of the Society of Antoraotlve 
It wa* only natural that parts manufacturer* 
I play an Important part In three-wheeler progress. 

The three-wheeler. In competition with the motorcycle 
combination and four-wheelers, ho* won more than 28 
gold medals and 111 stiver medals In meets. Thl* In¬ 
cludes speedways, bill climbs, road race*, of both ate 
machine* (driven by owner-drivers) and factory il 
chines. They hold the economy record of 6T.1 mites per 
gallon, also the speed record for one mile of 82.2 mile* 
per hour. In Britain and on the Continent, many gen- 


The European automobile jour¬ 
nals give tbem a place which, to 
one not familiar with their de- 


est on the part of the renders It 
this type and Its future. Dis¬ 
tinctly It ranks as a small car 
and not at all aa a motorcycle, 
both In England and on the Con¬ 
tinent 

The three-wheeler has a definite plat* to fill. It win 

--- replace tr ‘ - 

. remise and a rery poor compromise at that. 
The public baa nr- 
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Our Point of View 


Radio m the Frozen North 
ADIO, among other accompllshmaita, hat 
robbed present-day antic exploration of 
much of its former terror*. It baa done 
away with the dreaded laolatlon that for¬ 
merly went with inch a venture. Men no longer push out 
of touch with us once they leave behind them the north¬ 
ern outpoeU of civilisation. tor while they may be 
engulfed by the Icy woatea of the arctic wilderness, the 
long urm of radio readies out to give them courage 
and cheer 

Last March a dinner was In progress In honor of Dr 
Donald II MacMillan, the fumous arctic explorer Sev¬ 
eral naval officers were present Dr MacMillan, In the 
course of a little dinner talk, made the following 
significant statement 

“You naval men and yachtsmen have not the slight¬ 
est Idea of what the real hardship of the North Is It 
Is not the lack of food, because I have proven that we 
can live tor three years or Indefinitely, on the food of 
the Ksklmo It is not the cold, because we have proven 
that If we eat and dress as the Ksklmo does, we can 
stand as much cold us he. It Is the solitude—every¬ 
thing going out and nothing coming in No one to talk 
to besides our own party of seven men except a few 
unimaginative Eskimos, who grow very tiresome Arctic 
explorers have In the post been forced to shoot their 
own men because of lnsunlty brought on by the soli¬ 
tude” 

At this point Dr MacMillan was asked why he did 
not take an effiricat radio apparatus with him, and his 
answer whs “In rtiy 8T foot boat space is so valuable 
that we could not afford to give up the room neces¬ 
sary “ Yet on his past expedition he took a small radio 
set requiring very little room, which radio set proved 
Ineffective. So Dr MacMillan was asked “Well, doe- 
tor, fully no tier cent of your space In the hold of your 
ship Is given to food which you tell its you can do 
without Why not give up some of that space to over¬ 
come the real hardship of the North t" Ills answer was 
to tho effect that lie lmd never looked at the question 
from that angle Suliseipivntl}, and In preparation for 
his present exiiedltlon, the explorer gave up not the 
space In his hold liut two very valuable bertha In the 
forward end of the fore-castle of his schooner "Unw- 
duln,' to a powirful transmitter so that he might keep 
In touch with clvlllsutlon 

And so our Intrepid arctic explorer of today U keep¬ 
ing In touch with us from his fruxen berth In the arctic 
wilderness. Dr UiuMUlnn's messages are coming 
back at frequent Intervals, even though he Is now 
froxon In tor the winter at Reruge Uurbor on the 
northwest coast of Greenland, within 11 degrees of the 
North Pole \\ lien It was first announced that he was 
to take both radio receiving nnd sending apparatus into 
the urclle, many engineers and odeotUts said that he 
would never be able to penetrate the curtain of the 
auroral bond with radio message*. This ha* been dis¬ 
proved. Wlmn Dr MncMUIun first arrived Inside the 
auroral band It was difficult to get messages bade 
because of the fuel that he was on 24 hour* daylight, 
but now that he lias a period of darkness the messages 
are coming liack with great regularity The American 
Ilndlo Relay la-ague, composed of the amateurs of the 
United Suites and Canada, sent Mr Donald Mix, nn 
expert rudlo oporutor, with the MacMillan expedition, 
and all the amuteur* are standing by nightly In their 
endeavors to hear MatMlllun. 

So much for ..going out” part of radio. But how 

about the “coming In' part? That Is the feature which 
combats tbs worst terror of arctic exploration—soli¬ 
tude 

Simple enough. Our broadi anting stations take care 
of the arctic explorers. Each Wednesday evening at 
midnight. Central Standard Time, we talk to Dr, Mac¬ 
Millan from the Senlth Edgewater Beach Hotel broad¬ 
casting ststlnn, WJAZ, nnd give him not only a resume 
of the woek*s news, bnt also the message* from his 
friends and relatives and from the friends and relatives 


of his crew of seven men. And this takes place In the 
■pokes word, please note, and not the awkward and 
slow dot-dash code of the radio telegraph Aside from 
this personal service, MacMillan and his men are 
enjoying radio programs to thL utmost—music, talks, 
sporting events, and so on. Where Is the solitude of 
the far North T 

The Laborer and His Hire 

N THE eertea which has now come to carry 
the title “Psychic Adventures," the articles 
describing Mr Bird's experience* with 
Messrs. Sloan, Powell and Hope placed em¬ 
phasis upon the claim that these medium* do not profit 
financially from their ntedlunixhlp. In advancing this 
claim, we were merely repeating what had been told 
Mr Bird, In Urn don, by persons who were In a position 
to know the facts. 

Since the uppoa ranee of the articles In question, we 
have heard from Sirs. McKenzie, of the British College 
of Psychic Science. It is through Mrs. McKenxle that 
ftnuncinl arrangements with these and other medium* 
are luude, und when she speaks, we may substitute, for 
the belief that she “ought to know" what she 1* talking 
about, the positive assurance that she does know The 
fuels, according to Mrs. McKenxle, are not quite so 
simple as they hnd been made to uppear by those eager 
to pnl the mediums In the most favorable light possible. 

Mr Sloan, so long ns he remained In Glasgow, liter¬ 
ally received not n pinny for hi* inedlumshlp Wli® he 
came to London, li<nrever, employment wus found tor 
him at common Inbor, paying him ninety shillings per 
week—well above the prevailing scale for »nch work, 
and In addition, from College funds, one pound per 
week whs laid aside for him against emergency 

Mr Powell gives many Hitting* to hi* friends, either 
with no (barge or with the mere remission of his 
expenses. But when he comes to London, lie leaves his 
business tor a week at a time, nnd It I* at once 
proper nnd necessary that life receive compensation tor 
this. Mrs. McKenxle does not speak In pound* and 
shillings here, but she characterises the fee which Mr 
Powell receives for hi* monthly appearance at the 
College us "handsome " 

Mr Hope hat calculated whut he could earn at the 
eurpenttrs bench In the time occupied by a photo¬ 
graphic sconce, und hat fixed a charge accordingly Bnt 
this chnrge applies only to those who go to him at 
Crewe, nnd even then, many sitters give him a ten 
shilling note or even a guinea und Insist upon having 
no change When he come* to London, the same situa¬ 
tion exists, to less degree, its with Powell, and he get* 
enough to Justify the trip. 

The spiritualists who In argument slide over and 
even falsify these facts, do so with no realisation that 
they are misrepresenting They are firmly convinced of 
the good fulth of Lhelr mediums, and ore Impressed 
with the large ml ritual satisfaction which the soance 
gives for a comparatively small return reeling so 
strongly that the medium gives more than he gets, they 
rush to hi* defense when the implication Is made that 
he works tor money And they defend him not wisely, 
bnt too well 

Sloan while In London derived, Powell and Hope 
habitually derive, no small part of their livelihood from 
thdr medlumshlp. Our spiritualistic friend* would do 
tar better to tHce this fnct than to seek to explain It 
away For the medium devotee n very considerable 
part of hi* time to his roedlumshlp, and in a day when 
money alone moke* the mare go, why should he not 
receive a fair remuneration for this timet 

The condemnation of a medium on the mere ground 
that be accepts fees, the implication that ha should 
serve without pay, bos always Impressed us as the 
height of hypocrisy Of course to the blatant iraud 
who swindles widows out of their Ingarancs money 
through “message*" from their deceased husbands 
these remarks do not apply Wa speak only of tin 
medium who gives ordinary seances at a find or slid¬ 


ing fee and gets ho oblique return from medlmtishlp. 

For after aU, even s medium must live. Nobody has 
ever suggested that the doctor ought to have a Job, on 
the aide, as carpenter or back driver, earning Ms bring 
from this and giving such time aa be can spare from It 
to the gratuitous heeling of disease. Nobody has awn- 
argued that the priest or the mlnlatar ought to take la 
washing to support himself, marrying and burying 
people and healing spiritual sores gratis, betware turns 
at the wringer The medium, to the people be serves, 
gives Just as real a service ns doe* the doctfcr or the 
parson to his constituents. Why ask him to give it 
tor nothing! 

Unite Atlantic and Pacific Fleets in One 

D HK American Legion, In Annual Convention 
in 1022, adopted, unanimously tbs following 
resolution “We' believe that all combatant 
first-line vessels should be concentrated In 
one fleet tor purpoees of better training and more 
economical administration, further, that this fleet 
should be based where it can be maintained and ad 
ministered at the least cost to oar government" 

Our late President assured us that the Federal Gov 
eminent will have to practice economy tor many years 
to come. Till* Is true of every department of the gov 
eminent, and since the Navy spends ■nnnsliy more 
than 300 millions of our revenue, It should practice rigid 
economy nnd stop only at the point where further 
redaction of expense would Interfere with efficiency 
Now, one direction In which a large reduction In 
expenditure could bo secured, U to reunite our present 
disunited, first line battle fleet For nearly twenty 
years before the World War, our flrst-Une battleships 
were concentrated In a single fleet, based In the At¬ 
lantic, but in 1020, apparently for political reasons. 
Secretary Daniels split the fleet In half, placing part In 
the Pacific and part In the Atlantic The moving of the 
more powerful half of our battle fleet Into the Pacific, 
together with Mr Daniels program tor building sixteen 
battleships, produced considerable anxiety In Japan and 
a counter-building program wo* started In that country 
Happily, we have agreed to a 54} ratio aa regards 
Japan, with no development of naval bases west Of 
Hawaii, and have signed the Four-Power Treaty tor the 
settlement of any future difficulties In the Pad lie. As 
regards that ocean, our Secretary of State ho* assured 
tu that there Is now not a cloud in the horlson. 

There was never any sound military reason tor split¬ 
ting up our battle fleet, naval opinion Indeed was all 
against 1L Our ablest strategist. Admiral Mahan, long 
ago warned the American people against dividing our 
fleet between the Pacific and Atlantic. He attributed 
the overwhelming of the Russian fleet by the Japanese 
largely to the fact that It was divided and each fleet 
defeated In detail “It U precisely the seme," he 
wrote “In application a* well as in priori pie, with the 
Atlantic and Pacific coasts of the United States. . , . 
Concentration protects both coasts, division sxpoaaa 
both.” 

Concentration makes tor efficiency, The larger the 
fleet, the better training it affords both tor officers and 
men, since the maneuvers are more realistic and simu¬ 
late more exactly those that would be required in 
battle. .The battle fleet Is a team, and team work la 
essential. Hew futile It would be If the Harvard toot- 
bell team should train its line In Oambridgt and It* 
back field In Pasadena and thm bring them together 
oa the day of an important game! 

Concentration of the fleet, furthermore, would result 
in marked economy Our railroads and corporations 
consolidate to eliminate overhead and reduce expense; 
our battle fleet must do Hie game to reach the 
red. With the fleets united, fewer admiral* with thrir 
numerous staffs would be required. There are hospital 
ships, supply riilps, tugs, etc., serving ths battle fleet in 
the Padfle, and Identical vessel* earring the h arifo 
fleet to the AHantte, Oemnlidatu* *!« etuiSatn 
many ot tbtm and aafce a marked 
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tlon fft the nuwbar of officer* and men then required 
But where wtaall the united tingle fleet be bated? 
Now that tile to-called Japanete menace hat vanished, 
there it ever? reason why the fleet should be bated In 
the Atlantic. Let at consider tome of these reasons. In 
the first place, there ere eighteen states bordering the 
Atlantic, while only three border the Pacific, and those 
Atlantic states provided In 1020 for the upkeep of the 
Navy eleven times at much revenue as those on the 
Pacific aeabogrd. Mon than three-quarters of all our 
atataa and 83 par mit of the population of the country 
have e natural outlet on the Atlantic, and they pro¬ 
vide 94 per cmt of the money spent by the Navy 
Baaing half of ear fleet In the Pacific, at far away from 
the center of population, brings added expenae and 
waste of time In transporting officers and their wives 
and families out to the Padflc and then back again at 
the end of their tours of duty Several naval transports 
are now engaged in this work 
Since the Industrial centers of the United States are 
in the east. It follows that most of the ammunition, 
stores, equipment, etc, are manufactured In the east, 
and half of these, If the fleet Is divided, must make the 
long and costly transit by sea to the Padflc coast, there¬ 
by adding greatly to the expense. 

Last, but by no means least Important consideration 
In favor of a single fleet. Is the fact that the Atlantic 
seaboard bos had many millions spent on It to develop 
Navy yards and bases for handling our battle fleet 
Today these ere all operating at reduced efficiency, with 
high overhead expoise, because most of the work for 
which they were designed U now being diverted to the 
West Coast where plans are on foot to spend millions 
more of the public’s money In developing buses, which 
can Just as well wait until there Is more money in the 
Treasury for such purposes. This la no time to spend 
millions In building up new Navy yards, when there 
are ample facilities for handling the whole fleet In 
the Atlantia. 


Hudson River Bridge and the War Department 

D r IB PROTECTION of our rivers and harbors 
against private encroachment is one of the 
Important duties of the War Department 
Before any bridge can be thrown across a 
navigable river or any other kind of waterway. It 
mutt receive the sanction of the Army Engineers. It 
was because of these conditions that a public meeting 
was held recently In the Army Building, New York, 
for the purpose of hearing the arguments for and 
against the greet bridge which Is preposed across the 
Hwteon River, st or near Fifty-ninth Street It augurs 
well tor the future of this great enterprise that the 
meeting was crowded, and that sonio forty letters In 
approval of the bridge had been received as against 
three or four against It 

The principal objection, as voiced at the meeting, 
from an unexpected quarter and certainly In an 
unusual form. We refer to the claim of one of the 
leading trans-Atlantic steamship companies, that, al¬ 
though the bridge was located as for up the river as 
Fifty-ninth Btreet, It was yet so far down the river 
that It might prove to be an obstruct Urn to the maneu¬ 
vering of the larger ehlpe when they are entering or 
lsavlafi their piers. It seems that the masts of some 


To thoae of ns who are familiar with the Hudson 
User, the location of the piers of the great steamship 
and the manner in which the biggest ships 
art twang screes the stream and coaxed Into their 
it will ream rather aboard to claim that a bridge 
wMch la one-third of a mile dlteant from the pier* 
coold Interfere with the docking maneuvers. A capable 
captain, to making for a pier, does not over-shoot the 
maiK by twice the length of Ws own ship, and If he 
Should fio so he would prove himself to be tocompetmt 
and « candidate for reprimand or dlnnlmal. The 


the city, which now asks llmt, In return, they shall 
do not)ling to ohstruct a great project which alms at 
the solution of one of the most pressing transportation 
problems of the city and the Metropolitan District. 

The Industrial Fellowship System 

HEN future historians tell the story of the 
Industrial development of the Twentieth 
Century, If they have a Just sense of propor¬ 
tion they will lay due emphasis nisin the In 
creasing cooperation between Industry and science 
which has been such an outstanding fset of the pust 
two decades. Our renders will remember the Illuminat¬ 
ing articles contributed by the late Dr Robert Kennedy 
Duncan upon the Industrial Fellowship System of which 
he was the originator Tills wus placed In experl 
mental operation primarily at the University of Kansas 
In 1007, and It was Inaugurated at the l Diversity of 
Pittsburgh In 1911 Two years later, the present Secre¬ 
tary of the Treasury and Ills brother established the 
Mellon Institute of Industrial Research on a permanent 
basis, and their continued financial support has mude It 
possible to bring Hie system up to Its present strong 
position. 

What Is Ibe Industrial Fellowship System? Its aim 
Is to proraoto Industrial success through scientific re¬ 
search, that Is to my, to find new matt rials and new 
processes for lndnstrial development, and to advance 
manufacturing through the application of scientific 
methods to Industry Its inelhods of operation are as 
follows an Individual Industrialist, u company, or an 
association of manufacturers, having a suitable prole 
lem, or several of tlieni, requiring Investigation, may 
become the donor of an Industrial Fellowship, provided 
that the problems are of stiflh lent scope to warrant the 
services of at least one man for a period of at least one 
year, and provided, also. Hint there Is no other Investi¬ 
gation In process In the Institute on the topic suggested 
hy the prospective donor Thanks to the generosity of 
Secretary Mellon, the Institution Is < ntlrely independent 
and derives no financial profit from the Investigations 
which It imdcrtskes Therefore, It Is in no arose of a 
commercial nature furthermore, the executive staff 
of the Bellow ship devotes Itself to the interests of the 
Institute (which, by the way, is a part of the University 
of Pittsburgh), without outside remuneration 
It should he explained here that the donor provides 
a foundation sum sufficient to cover the nnnuul cost of 
tho Fellowship Including operative churges, purchases 
of all necessary apparatus, and pay* the salary of the 
research man or nun selected to work on the particular 
problem. The Institution on Its part selects the Indus¬ 
trial Fellow for the particular Investigation which Is «n 
trusted to him and to this he devotes his entire time 
Also, It furnishes laboratory, library and consnlative 
facilities, but all results obtained bv the lndnstrial 
Fellowship belong exilwdvelv to the donor 
Although the results of the Investigation are confiden¬ 
tial, many of the valuable data obtained are, by the 
courtesy of the donor, available for publicity and, as 
our readers are aware, no small part of this material 
has appeared from time to time In the ScmsTinc 
A noire w. 

Highspeed Electric Traction 

n N A recent Issue, under the heading "How 
fast shall we travel,” Jt was shown that from 
fifty to sixty miles an h6ur is the maximum 
schedule speed on the best appointed railroads 
here and In Europe. The limiting factor Is the length 
and weight of the trains which are necessary to meet 
the ever Increasing demands of passenger travel It will 
be possible to make a considerable hi crease In the speed 
of express trains only by reducing their slxe and pas¬ 
senger capacity To haul a steam train of twelve to 
fourteen heavy cars at an average speed of from sixty 
to seventy miles an hour would call for a weight of 
engine beyond the capacity of our existing tracks, 
bridges and ttmnel cl earan ce s. 


If the speed of future railroad travel Is to lie materi¬ 
ally lncrcuaed. It cun lie dime only by the adoption of 
electric traction and the use of multiple-unit trains. 
The multiple-unit method permits of a great Increase In 
the total horsepower without exceeding tho loading 
limit for rails, bridges unil structures. 

The fastest speed evpr made on a railroad was 
achieved Borne 20 years ago In Germany, on a military 
railroad between Berlin and Zoseen, where somo costly 
experiments wire carried on to ascertain how high a 
speed could be obtained on steam railroads under elec¬ 
tric traction, and at whut expenditure of power The 
experimental runs were progressive The speed Soon 
passed tho 100 mile per hour mark, and then rose, suc¬ 
cessively, to 110, I JO and finally to 130 miles per hour 
The limiting conditions were found to be not In the car 
but in the truck, which proved to be unable to stand up 
under the severe stresses Imposed upon It, and this in 
spite of the fact that tt was specially prepared for 
these trials. 

We are thus brought to the conclusion that schedule 
speeds of 100 miles an hour can be attained only where 
the topography Is fuvornhle to fairly level and straight 
lines. Even under these conditions It would be neces¬ 
sary to design a special rnndhed and track of costly 
construction, Involving many tunnels, long and costly 
emUmkments, the elevation or depression of tho tracks 
through all towns und i tiles, and the coiuplcto elimina¬ 
tion of grudo crossings Also, the mm! would have to 
lie equlpiad with some form of automatic train control, 
simple, rugged, and ulmolulely reliable 

But when, If ever, such n road were built It* cost 
both for construction anil maintenance would be so 
grout that Us uso would Is restricted to those whose 
purse was deep or who, hy reason of emergency, were 
wilting to jsiy n high price for an extra forty to fifty 
miles per hour of speed 

Thoughts on the Threatened Timber Famine 
HAT WE Imd to saj In onr September Issue on 
the possibility of n tlmlier famine hns brought 
to this office a thoughtful letter from Mr 
James D I Wood, In which he suggests that 
In considering tlie world's diminishing supplies, n dis¬ 
tinction should la* made betvvei a coniferous woods and 
hardwoods, anil directs uftenllon to the vnst area of 
hurdwiNsis In tilt trophs width 1ms yet hurdly been 
touched When the scnrilty of coniferous woods be¬ 
comes so ninth it fmI us to raise tho prices of lumber, 
It will be more proilinbli, lie Mlcves, to take out many 
of these tropical lmrdvvisids than to attempt to rnlso 
the comparatively slow growing hardwoods In our more 
northerly climate 

Then the question Is asked, whether It would not be 
wire to consider conservation under the two separate 
heads of proteitlng our vvntirslieds and of carrying on 
forestry us a paying proposition. Thu Weeks law and 
other similar statues afford protection to watersheds 
and natural parks, but, according to our correiqsjndcnt, 
"it yet remains to he demonstrated what policy will best 
prevent a Umber famine," nnd the work of the Forestry 
Produets Laboratory at Madison, mueb of which has 
been described In tho Si ms tint Auntie**, is referred 
to as giving the country much valuable asst stance to 
forest conservation. The greatest enemy of onr forests, 
tho one thut does far more damage than the axe of the 
lumber mun, Is tho annual forest fires. The government 
Is doing much to combat the fire menace. Congress 
should furnish It with funds to do much more 

In Ids plea for patting the question of timber preser¬ 
vation on a strict business basis, our correspondent asks 
whether It would not be false economy to plant all waste 
lands simply because they are waste. It should be done 
only when It Is certain that such lands would yield a 
profit in return, and the suggestion Is made, that be¬ 
cause of the more rapid growth of tlmlier In the south¬ 
ern than in the northern central states, ti might be mom 
profitable to do onr planting In the southern states, 
even though the freight rates remain high. 
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Another Mediumistic Failure 

Our Committee Sees "Independent Writing” Produced by Substitution of Cards 

By J. McUcplm Bird, Secretary to die Committee of Judges 


-lllir.M Sir Arthur Conan Doyle wu touring establlshable as that of the alleged communicator Mr*, encountered claims remotely approaching lira. To, I 

tlile country hurt Hummer, tie met a Y, therefore, represents Effle hh actually writing to the shall, therefore, make It quite clear, before taking up 
medium residing in one of our mid-west' communicant's dictation, and os sometimes signing the any of the collateral aspects of the sittings, Just bow we 
em cities. He bad no opiKirtunlLy for a name herself, sometimes leaving that to him Some- know that the writings produced In our prssnce were 
sitting with her, but she showed him a times, however we were told, the entire message Is in a not genuine. 

- ‘ large qauntlty of afflduvlis which had penmanship which Is presumed to be thut of the com- The first sitting was held In the Be am t ine Axmcuf 

Iven her by persons who had sal and been con- munlcant, sometimes It la dlstlm tly recognisable ns that editorial rooraa on October 9th. We had procured the 
that she was genuine The face value of thine of the battery", and other alternatives occur ocea* necessary cards from a local stationer A package of 49 


vinced that slie was genuine The fai 
documents was such us to Impnm lilm 
brought her mediuinshlp to our atten¬ 
tion We communicated with her, and 
she agreed to come to New York and 
sit for our Committee 

The ornamental material on these 
pages will hnvo caught tla> render’s 
eye und Informed him that he Is to lie 
told the story of an attempt to pro¬ 
duce psychic phenomena through 
fraud But as we Hove often emplm 
slsed, we nre Investigating, mil medl 
urns, hut phenomena The Identify of 
an unsuccessful medium—even of a 
fraudulent one—U therefore no peril 
nent port of our story, and we shall 
withhold this lady's name, as we w 1th- 
held tlmt of our medium of last May 
For present purposes she shall lie 
Mrs. Y 

Partly through correspondence and 
partly through personal Interview 
after the medium's arrival In New 
York, we lea mod the general charac¬ 
ter and the procedure of her manifes¬ 
tations, Their classification would be 
Independent writing The messages 
are produced upon pieces of card or 
paper, through the apparent Instru 
mentality of flowers, leaves, etc 

The flowers used must be of colors 





the medium at tbs beginning of the 
seance. She tried, with one “battery" 
or another, for about an hour, and 
finally confessed failure, expressing 
confidence of better results next time. 
Now and again she tore np one or 
more cards, as soiled. Mr Lehmann 
at one stage made a mild attempt to 
take these fragments from her and 
throw them In the waits basket. It 
was not at all a determined effort nor 
one that Mrs. Y would have had to 
exert herself to defeat She did de¬ 
feat it, retaining the fragments to the 
end of the sitting, when she handed 
them to another sitter for destruction 
After the medium had gone, the 
room was thoroughly searched and all 
fragments of the cards recovered. 
None of them had been tom Into 
small pieces, and It was possible to 
patch them aU together. When this 
had been done, we had only 44 cards. 
Our Impressions during the seance 
had been that If. under the given con- 
„ . . . . . .. ... dltlous, the writing as described to us 

TWs "spirit message, from a man whom at the moment the titters supposed to be wn , to be produced by fraud, the 

living, is in a brilliant gold pigment, which under microscopic examination shows frnu(J wonId nec^niy involve the 

actual metallic crystal* substitution of previously prepared 


s “soft" From them she obtained, presumably always In suitable chlrography and our conditions, we were most reluctsnt to believe 

tsla unit leaves. For the The Editors and Committeemen In advance, und see- that the writing could be actually manufactured. 

writings she habitually erel sitters during the seances, asked the medium where, fraudulently, tn our preeenoe. The disappearance of five 

y heavy stock, about five In the pile of cards, the writings usually came On this cards seemed to confirm this view But wo could have 

• attack she handles any- point she contradicted herself repeatedly Now she no Ides whether our own cards were to be substituted 

•red or more of these. would tell na that the writings appeared only upon beck, or whether they were to be need as samples from 


The first step Is to place the fragments of the flowers cards adjoining ill 
among the cards. No attempt Is made to get petals or tlie throe or four h 
leaves between every two cards, they are merely placed when the curds t 
In considerable quantity here and 

there through the pile When this hns - - 

been done, the curds, of course, are 
rather wabbly, and cannot be stacked f 
accurately Mrs. Y takes the pile t 
loosely In her right hand, and the 
usual procedure la lo hold It over the 
head of some member of the group 
whom she recognises ns her "oppo¬ 
site ' She characterises herself as 
magnetic, and requires that the "hat- 
ter)," as she rails the collaborator, 

Shall be “electric” She gravitates i ; 
toward males in preference to females 5 '- 
and toward dark complexions rather 
than light After holding the cards 
ujino the "battery’s" head for un In 
determinate period, U Is found, to 
quote her own explanation, that “the 
coloring matter of the flowers has I 
been precipitated by the psychic oper- 
store to form written messages U|«n 
the curds ’ These messages are not, 
as one might Infer from their mode of 
prodai Mon done in wide sloppy lines. I 
Hie effect is entirely that of actual * 
penmanship In colored Inks The me- TWs distinguished communicant, a 
dluin does not profess to understand under extremely high magnifies Me 


of the flowers cards adjoining flowers, now that they would come on which other cards would be obtained for this purpose. 

> get petals or five throe or four Is it tom or top cards, und several times The former procedure would be the safer, but would 

merely placed when the curds were examined for possible writings be open to the objection that the number of writings 

which could be produced under It 

-- would be limited. 

For the second sitting, held In our 
office on Thursday, the 11th, we bad 
to meet both these possibilities. The 
medium, on turning over to me the 
cards that remained after Tuesday's 
session, had requested that theee Iden¬ 
tical curds be employed on Thursday, 
since “they would probably have a lot 
of magnetism left In them" from her 
handling. After I bad rejected a few 
badly stained ones, there remained 88 
cards. These were marked by tiny pin 
pricks In one corner of each card, and 
all the cards placed with their marked 
sides down. The lady, however, 
whether by accident or because she Is 
a good psychologist, turned the pack¬ 
age over In placing It upon her little 
work table. She sat down at this 
table and, under pretense of looking 
for dirty cards, examined the pack. 
Hie first flour or five cards aha scru¬ 
tinised with an extreme of care quite 

_, ... tncocnpsMble with this explanation, 

TWs distinguished common leant, on the ether hand, writes in a reddish find ink wWe*, then, looking for aU the world like a 
ander extremely high magnification, shews no grain or other structara. Stray crystals person who had found what the 


of the penmanship la always of great in 
In response to questions, explained tl 
spirit guide named Kffie Eille, if I mn 
one of tho local reporters, is a sort of i 
the beyond She has her own characti 


the details of the process, all she gold hers and there indicate that this card was written with the same brash ss the sought, she went through the Met 

.one pictured above more rapidly, rejecting one or two 

which were no dirtier than the others. 

s Identity she Insisted that the searcher look at every card. These I had no doubt that rite had found the pin marks, and 


interest Mrs. Y, contradictions were rapes ted so flagrantly from day to 
that she has a day that the attention of the most sympathetic sitters 
nay borrow from was drawn to them. 

f stenographer of If the phenomenon Just dsscrlbed occurred genuinely, 
pterlstlc penman- It would, of course, be one of the most extraordinary of 


the other investigators agreed with me. 

White thus examining the cards, Mrs. T asked me 
whether the cards sard M Tuesday had been counted. 
It was with difficulty that I restrained a smile as I 
told her yes. Bhe expressed gratification at our tbor- 


■hip. and the messages are often in It Sometimes, bow- all .psychic manifestations. Indeed, It would probably be oughnese, and I was highly gratified at berm During 


r, the signature la different, and may 


this sitting she again tore up cards, but title time she 
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tore ttosm m mlnntsly that, within a reaacoabla time, Z 
Couldn’t patch then together Into whole canla. So I 
weighed them, and found that the fragment* were 
exactly equivalent to eight cards. Since we had got 
back 20 whole cards, the account balanced for tide 
aeance. I could not avoid the conclusion that the 
medium had hoped to make this accounting Impossible, 
and thus to destroy our confidence In any acco unting 
which we might think we bad made for the previous 
sitting. 

We had anticipated, and Indeed had rather hoped, 
that the pin marks might be found They bud served 
their purpose, for future sittings we had adopted a 
different plan, and we were very glad to have the 
medium’s attention tamed toward such things as pin 
pricks. Packages of 48 cards had been made up, and 
sent to tha trimmer For the third sitting, held In this 
office on Monday, the ifith, we had three such pack¬ 
ages. Off the cards of one, 1/82 Inch had been trimmed, 
off those of the second, 2/82, off those of the third, 
8/82. The trimming wus Ht the end, leaving the height 
of the cards unaltered Tide expedient had been dw ided 
upon after the first sitting, during which we had ob¬ 
served that the manner In which the medium held tha 
cards, and the presence of flowers, etc, betwet® them, 
would make It difficult or Impossible for her to detect 
the discrepancy In length, either by eye or touch, unless 
she explicitly looked for It 

At the third sitting I handed her one of these pack¬ 
ages, the one of Intermediate length Two cards were 
missing at the end of the seance, after which I de¬ 
stroyed sixteen on account of stains. Like the first and 
second sittings, this one was wholly blank In Its remits, 
and we were beginning to wonder whether we should 
have to send Mrs. Y home without having seen liar 
writings. Toward the end of the sitting, while the pos¬ 
sible reasons for the repented failures were being dis¬ 
cussed, It wss suggested that we go to the open sir for 
our next meeting Mrs. Ned Way-burn, of Bayslde, U I, 
was present as a guest of the staff, and she offered the 
use of her lawn. The sitting at which the writings were 
finally obtained was therefore held In the country on 
Tuesday, the Ifith. 

Mrs. Wnyburn and I supplied tlie necessary trans¬ 
portation I took with me nil three seta of trimmed 
cards—81 in one, 40 In noth of the others. The two full 
packages went Into use, the short deck remained in my 
pocket Under circumstances detailed below, we ob¬ 
tained writing on five cunts. For various reasons, It 
wss difficult to make certain that all the cards had 
been gathered up, with this reservation, the count 
showed that seven cards were missing If none was 
overlooked, this would mean that twelve were with¬ 
drawn and five substituted. 

Owing to the presence of the Time* reporter, and to 
the necessity that two of the company get back to the 
city quickly, all examination of the cards 


^«n a failure to distinguish tlee substitution under our very eyes. Not necessarily 
0ur *» » brilliant white, the how *he did, but at least how she oouli. On tills point 
ml . . tt preliminary remark Is In order Our conditions are in 


medium's decidedly grayish 
The micrometer shows further variation In ten 
thousandths of an Inch, the written carts gage, one 
120%, two 121 and two 121% Gaging about a hun- 


ureu y,L' nir , car<1 *’ tb * thinnest I find Is comfortably produced If the medium Is a fraud, our tusk Is to 

over 1~, the average It a shade over 128. Gaging In make him think that It Is safe ft.r him to do his stuff, 

pours of five confirms that the sidle ut the same time providing 

written cards average a full two means far detecting him. It was 

ten thousandths thinner than with this viewpoint that we net 

. up the conditions for Mrs. Ys 

An even more startling way of jarformama Fake or genuine 

putting this will he evident if we we had to have conditions under 

realise that all of the written will, h she could and would work 

curds are (hlnner than nag of IV e should not have searched 

ours. Approximately 100 .arts her at all, save at her own Insist 

were at the medium s disposal once She .11.1 Insist, on the first 

for this sitting S,leering five of silling In our office, and Mrs. 

tiitiM* at random, for spirit writ- Bird, Mpk Lewcarbouru and thrc« 

Ing or any other purpose, what Is stenographers disrobed and exara- 

tbe chance of hitting ujs.n Ihe lued liir lo their best uhllltj, In 

thinnest fire? Approximately .me u private office She did not 

‘V. un b . 1111 "?, 1 „ „ Insist at the second or third alt 

Nor la this all If actual)) ling, but ut Bayslde she did 

from our supply, the five written Insist. Mrs. Wa)burn and her 

cards were subject to my pnllm mother accordingly did the him 

Inary selection as well as to the on. Mrs Way 1mm reports that, 

final one by III. spirits," tlio after being searched hut before 

figure for selection from among resuming all her garments, the 

000 then Applies, rather tlutn that medium stepissl Into Ihe bath- 

from among 100 If, as upiiears room, al.me, for a abort time 

the fart, they are really the thin A skilled operator would, wa 

nest five of the entire lot. the believe, have confidence that she 

chnnee of their accidental choice would be able lo conceal a few 

Is one In I’M) trlllh.ns< small index enrds where no ama- 

Ninety of our cards (the full _ „ , .. leur searcher could find them, 

length ones, as ux.xl at our first ^5,*, {L* 8 * nt , * l the But thev would then doubtless be 

sitting) weigh 9-1 ounces One critical moment In the Bayslde seance, inaccessible to herself She would 
ounce being equivalent to 28 88 """ for flr »* ««• In four sessions nwd „ lm , mont nlone> 

grams, the weight per cnr.1 may th * opportunity for subatltstlon existed ttaf[ hprm | f fypy clothed,^to 
lie calculated (o lie 200 grams, on transfer them to a more con- 

the average The medium's cards, as we are obliged to venlent place, which had alrendy been srarched. Or 

weigh them, cum the writing, which has a very appro- she might have planted them In the bathroom before 


o case worked out with the view of preventing a 
tedium from operating fraudulently The lust thing wo 
'ant Is to he obliged to reimrt that no phenomena were 



The arrangement of the group at the 


clable weight when measured on n dellcnte ehemleal 
balance ltut, even with tills handicap, our cards are 
heavier than hers. Weighing five of ours of average 
thickness, against her five, gives a differential In our 
favor of 0 17B grams—say 18 grams, for round nmn 
hers. This comes to OOSfi grams i>er card, or 1% per 
cent If we could weigh I lie medium’s cards without 
the writing we should certainly double this, at the 
very least 

Finally, the texture of the writ ton-on curds Is quite 


different from that of the cards supplied by u 


the search nud gone there jwrtly dressed to recover 
and conceal them on her person Tim circumstances 
were such as lo make this possible, but we prefer the 
other alternative In any event, we must Insist that our 
■'Bear.li’ of the medium be not taken, seriously 
On the lawn, the medium complained of the chill, 
though In our office she l.n.l found warmth rather than 
coolness uncomfortable and Inlilhlrive She asked for 
an mercont, and Mr Junes supplied his—a regular 
horse-lilanket of an overrout, with immense pockets. 


stationer has examined both kinds with his expert eye, 


Our The medium “warmed her hands" 


was deferred, for, once this wus started, 
wa could not tell, In advance, how lengthy 
or elaborate a process It might lie. We 
therefore made. In the Committee's name, 
the very obvious and non-committal state¬ 
ment that the medium had made out “a 
prima fade ease." Perasul of the story as 
It appeared In vorloua newspapers would 
Indicate that the editorial profession is in 
sad need of renewing Its acquaintance 
with the dictionary, on far at least aa 
these words are concerned. 

An tha cards from the sitting were pnt 
In one package, and deposited In my 
pocket In my car I took the reporter, 
Mr Leacarboura and Dr*. Carrington and 
Prince Mr Jones we dropped at Fifth 
Avenue, Dr Carrington at Columbus Cir¬ 
cle, Mr Lescarimura at 128th Street, Dr 
Prince I drove all the way home to Mont¬ 
clair Dropping htm there at 9 o’clock. I 
reached my own home to Scotch Plains at 
9 45, and within three-quarters of an 
hour I was able to call Mr Lesrarboum at 
Cretan and asanre him that substitution 
had been practiced. 

The moat damning Item was that of 
length The five cards bearing writing 
were all of tbe same length as thoae used 
at nor first sitting, and therefore 1/82 and 


October 16 there mere produced for the Scientific American 
If investigating Committee, by the medium Mrs Y, five cards with 
“spirit messages," alleged to be precipitated upon them in coloring 
matter extracted by the psychic operators from flatters and a gold bracelet 
On critical examination, the Committee finds that these cards are not of the 
lot supplied by them for this seance, but mere brought in and substituted for 
such cards This decision is based on (he following considerations 

I. The cards supplied for this sitting were 4 29/32 and 4 31/32 inches 
long Those on which the writing was produced were five inches long, the 
same sue as the cards supplied for a previous silting, some of which were 
musing after that sitting 

It The cards on which the writing appears are of a distinctly grayer 
color than those supplied bp the Committee 

Ifl The cards on which the writing appears are, on the average, two 

ten-thousandths of an mch thinner than those supplied by the Committee 

IV Every card written upon u thinner than any of the cards supplied 
by the Committee The chance that this would occur, tn accident and by 
good faith, is one m 150 trillions. 

V The cards on which the writing appears Weigh, on the average, 
0 036 grams less than those supplied by the Committee, m spile of the fact 
that they must be weighed with the writing The difference would be at 
least doubled If thu could be avoided 

VI The texture of the written cards, as examined by an expert, u more 
mottled and lest even than that of the cards supplied by the Committee 


step or the substitution was achieved, 1 
must full back on Dr Princes observa 
lions. At all sittings he bad been watch¬ 
ing for the orrurrenve of a blind angle, 
lx hind or beside the medium, so placed that 
In their positions of the moment none of 
tlie sitters eould see Into It In our office, 
when not actually surrounded by the audi¬ 
ence tla medium had fated such a wide 
send-clr. le that no blind spot could exist 
Moreover, her hnck was to an open court, 
across whl. h our clerks were looking on. 
Mrs. 1 wns uneasy and suspicious about 
this, even after we drew the curtains on 
the offending windows 
At Bnyslde, after several rearrange¬ 
ments, the Dindltl.m diagrammed was dltl- 
umtelv brought alsmt, with tho audience 
In n long narrow horseshoe, Dr Carring¬ 
ton on one horn and his Immediate neigh 
hors roWx-d of mane freedom of motion by 
the fH. t flint thev snt together on benches 
rather thnn alone on ohnirs From here I 
quote Dr Prince’s report to me 
"Mrs. Y’s prs.-llea Is to place the pack 
upon the head of some person present and 
she has made gnat show of holding out 
her left arm at tlio snpposedh dertslve 
moment, to show Hint It 1ms nothing lo do 
with the phenomena But flnnllv at Boy- 


8/83 inch longer than those which we put 
ta circulation at Bayslde Their number, however, was 
a coincidence; they were not our missing cards from the 
first sitting, substituted back, aa the following farts 
show. 

Ik color they deviate from our cards to a surprising 
degree, To a score of persons I have handed a pack of 
Six cards—tbs five written ones, phis one of oure-«o 
arranged into expose a little of the Wank end of each 


and has mnde affidavit that the cards which I showed 
him ns oura were artnally of those supplied by him, 
while the fire that carry the writing were nut supplied 
hy him. and are of altogether different stmk. 

The care, strietly speaking, Is complete with this 
showing, but there are other points of extreme Interest 
In the first place, many readers will doubtless feel that 
It ought to be explained how the medium could prac- 


sl.le, when Dr Barrington wns seated at 
the extreme right of th. semi-circle, she placed the 
enrds upon his head taking n position which shielded 
her left side from the entire rompany At this moment 
I saw that her left arm was at her sl.l., contrary to 
her usual practice. She then brought the pack of ards 
In her right band down to her left, while Hie lulter Was 
still shielded; then Immediately both hands were 
(Continued on page 441) 
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Our Abrams Investigation—III 

Comments on Our First Test and a Look Ahead to Other Tests and Studies 

* , By Austin C Lescarboura 

Muufiac Editor, Scnwnnc Amcit, Socreu ry to the Sat*Tine Amutciif A bnmt hreertgethm Crnunltlor 






Perhaps the moat appeal 
Log among these work* are 
the fine Railing TfweU which 
stand there, gaunt and stilt, 
like line old aristocrats of a 
former day. with their artice- 

Ail prows lifting high above Bemains of the historic old “Granite State,” read? for the salvager The timber* in old ships such a 
the water With the coming this one Bad a variety of uses 

of the war, these old selling 

ships found a use, and from out of harbors here and of them, date buck almost to tls- opening of the Erie • rents to the radio trim 


theca along the coast, came to do service as freight car- Canal Farther along the si 


rters. Their period of service, howew 
at the close of the war many that we 
found their way to the graveyard. 
Many typea are Included among 


mrt, and Its name roculllng the gaieties ot fifty years ago when teleph 

d abroad she whs the queen of river boats and her decks, ns site anqilll 

went up and down the quiet waters of the Hudson, re- cult let 


•hips. Among them are representatives of those beautf- popular In those days. Close by Is another famous reaching a I thou 


Denmark, 1ms Just been con- 
nected alii) Copenhagen by 
a combination of radio and 
wired telephone systems, sol>- 
sc rlhers at both ends com¬ 
municating with one another 
without any special uppa- 
1 rutus merely liy culling up 
>s such aa (he exchange in the usual 
manner While Ihe transmis¬ 
sion of wpuk telephone rnr- 
adlo tmnsmlltlng motion anil in n similar 
:ninsfi r of fei hie ret* lvlng Inipulses to the 
e ut thi> receiving end entailed u mi I fa bio 
b\ means of Minium valves, special dlin- 
i tie overman In Insuring a duplex service, 
illillity of simultaneous transmitting and 


ful vessels, tbs clippers of the limes and sixties, prob¬ 
ably tbs most perfect merchant craft that were ever 
propelled by sails. In their day, the best of them sur- 


boat, the old excursion barge, the “Columbia,'' memor¬ 
able In the minds of the sporting fraternity from the 
fact that here John U Rulllviin fought one of his 


letnor- uny necessity for the suhscrllwr to switch over from 

m the one service to the other The pro|>er distribution of tlie 

if his speuklng and listening currents Is effected by means of 
n “distributor' working on the Wheatstone bridge 
Is the principle. 

t\ of A ni w Lorens-Paulsen transmitting stntlon has lieen 


psrlod when the United States stood In the forefront Of course, the most striking group of vessels Is the principle. 

of the ocean-carrying trade. For many months, one of cloaely pecked fleet of submarine chasers, sixty of A m w Lorenx-Poulsen 

the moot interesting of the _ 

derelicts was the “Granite 
Stats/* which was brought 
over here from across the 
river, after being burned at 
her dock, to be broken np 
for the copper, brum, etc., 
that was In her Subse¬ 
quently, while being towed 
north for final breaking up, 
tbs “Granite Stats" caught 
fire again and went to the 
bottom This representative 
of the old three-deckers dated 
from the time of sail poorer 
and the smooth-bom Mot 
far from her stands what 
was once ths flagship of the 
Mew Fork Yacht Club, the 
“Htoctrs.” In her dismantled 
OflBdltico, she Is hardly rec¬ 
ognisable, and seams to he a , 

Symbol of tbs familiar trag¬ 
edy wblah made bar owners 
wish never to see her again. 

19Mb yra notice the old float¬ 
ing dry docks, dating from 
Hearn* only know# how 
many decades ago. And of 
Morse the lighter, that ln- 
dtyMMbU sleuMDt ef her- 
hoe trsffle, forma a ecosplcu 
oos part of the assembled 

fife .??? ■ ****fftrrrtit flaw ef a section ef ths ship graveyard, with a large fleet of submarine chasers in ths right 
JjgJ an* fscegrouad. The badegteand la farmed by the np4own asctlso of Manhattan bland 



tranKiiilltlng stntlon has lieen 
prut hied near Lyngby nt the 
Copenhagen end on laoluted 
loop ni rial on a 25-meter 
mast la-lug used to recelvo 
the electric waves. The re¬ 
ceiving plant Ik Installed In 
Ihe Island of Ainnger to the 
Minn beast of the Danish enp- 
Itnl At the Bornholm end, 
another Lorens - Ponlsen 
transmitter lias been In- 
stulleil at Ilninmeren, In 
the northern angle of the 
Island the receiver being 
situated near Rilnne Harbor, 
on the went era coast 
Sueecssful radio telephone 
tests between the Copen¬ 
hagen and Bornholm appa¬ 
ratus, on the one hand, and 
Berlin, on the ether, were 
made previous to the opening 
of the new service, thus deni 
unstinting Its possibilities 
under conditions more exact- 
Ing than tin- dnllv routine. 
Other tests were maile be¬ 
tween Copenhagen and the 
American steamer “United 
States." whoM-captain,while 
on the high m a remained In 
permanent h lephune comnm- 
ntcntlon with Copenhagen 
telephone sulwrribors, very 
mm h like our tests with tl-q 
8 8. "America.” 
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Ufti Th* suctioa dradn “Crsloas,” Um pranrty a( tha Toronto Hatter authorldoi bat louud to tha ooolraator. for th« Qoooutoo-CUfpan poart* pro)«*t. Bit M Tko drain "Mata" «Mna a 

krat braak north of Baeianaato (IMS) 

Two famouj d rad tea engaged In important work 


Some Great Dredges 

Monster Grab-Buckets that are Able to take Fifty Tons of Mud and Rock at a Single Bite 

By J. F. Springer 


^ by «««• nil (limit ruction In tin* United 
States and lOumpi parthulurly mu li 
(trout work* uh the Hue* I’annl, the Chi¬ 
cago I irnlnago tlunul nnil the l*iinuiiiH 
Canal The * ten m shovel Is largely rwismslble for tile 
Hucrem lit Puniiniii In cutting through the dividing 
ridge separating the (lemma. Tile dredge cut the cunnl 
In the fresh and *ult water sections and built a great 
part of the monster Oaliin Ihun If a idlde. lilg or 
little oei lire. It I* tbe dredge which la relied on to open 
up the great waterway ngaln 
All over the country, dredges are more or less In usa 
They float from point to jsilnt. and excavate soft and 
hard material On the Panama Canal, though the lilg 
ditch has been completed tor n numlier of years, sort 
ous excavation Is still going on Prom the canal prism 
Itself, some 3 , 711,819 cubic yards of earth and rock 
mnterinl were removed In the fiscal year ending June 
80, 192a AU of this. In addition to auxiliary work, 
was done by six big dredges, three of them being of 
the dipper type and three of the pipe-line suction class. 
The dipper dredges—the "Pu raise," "Gamboa” and 
“Cascadas"—are giants. The great dipper on each has 
a rated capacity of IB cubic yards. It Is lilg enough, 
when set with the opening up, to permit 84 mat to 
stand, without undue crowding, upon a 


10 44100 per cubic yard The sister dredges also did 
trout work, though ut costa somewhat higher 

The pipe-line dredges are also htg fellows and com¬ 
petent to the performance of severe service. 

Some may wonder that so much work Is going on at 
Punaina Part of the work consists of new construction 
and part Is hi he classed under “maintenance" As 
a matter of fact, the new construction amounts to only 
a small percentage of the whole. Upon July 1, 1020, 
there yet rcmulned to bo taken out of tbe prism of the 
canal tbe very considerable amount of 8J!8<UXItl cubic 
yards of earth and rot k. This material tuny he classed 
as slltage, material from slides, and original material. 
Really, tbe cumil will never he done, even when there 
ure no more glides and when all original material has 
been taken out and away Qutun Lake, through which 
a very largo part of the canal runs. Is the recipient 
of waters belonging to the old Chagres River The 
torrential streams thus made tributary to the lake 
bring down naturally their quotas of material from 
their several watersheds. However, It will probably 
be some time before the last slide becomes a matter of 
history As long as there Is any real reason to fear 
a considerable slide, the dredging capacity will have 
to be kept at a pretty high level 
Dipper dredges operuti) much after the manner of 
the regulation steam shovel. Thera Is a great boom 


which furnishes a fulcrum for the operation of the arm 
at one of whom ends tlie bucket Is attached. A rope, 
secured to tile bucket and passed over a wheel at the 
end of the boom and tlience carried back to a drum 
on board tbe vessel, provides the means of swinging 
the dipper-arm. The dipper la continually open on the 
side next the material to be secured On the opposite 
side Is a bottom hinged on the side next the arm. 
Ordinarily, tlie loud, when secured, lice Inside the 
bucket. It is dumped by releasing the binged bottom, 
w here tbe muteriul drops onto the pile or scow The 
action Is entirely different from that of the pipe-line 
suction dredge In this case, the material Is sucked 
in through an opening and then pumped on through 
a pipe line. By the use of relay pumps, the material, 
together with a quantity of water, may be conveyed 
long distances anil to elevated positions. In the orig¬ 
inal construction of the Panama Canal, part at least of 
the nutterlul tor Uutun Dam naturally bad to be ele¬ 
vated. In certain comparatively recent work on the 
canal, the dredges were Just about a mile distant from 
the outfall 

There are quite a number of varieties of dredges. On 
the Pacific Coast, for example, recent years have soon 
the Introduction and use of hlg clam-shell dredges. 
The clam-shell excavating backet baa been found very 
useful in dry excavation, and In the handling of coat 
It and the orange-peel bucket have also 


pUttorm suspended Inside the great opoa- 
tag The "Paraleo" was one day engaged 
In Its work, the great hull, from which 
the gigantic arm und dipper are operated, 
floating quietly on the smooth water The 
operator had no notice of anything un¬ 
usual until he saw a atone appearing 
above tbs surface. It was a monster BO- 
ton stone that waa bring brought up by 
tbe dipper No shock or tremor seems to 
have been felt on the vessel when the 
dipper secured Its great load. The stone 
must have weighed, even when totally 
submerged, around 80 torn. Upm emer¬ 
gence the weight naturally went up to the 
B0 tons. A mighty machine, Indeed that 
can take In eo quietly at tbe end of a long 
lever such a Wright aa 80 tons and that U 
not disturbed when this weight grows to 
B0 tens. It was thought rather unsafe to 
put the atone la one piece on the attendant 
scow In fact It was blasted three times 
while still on the dipper, and thus reduced 
to manageable Mas*. In nine months la 
the fiscal year Jcut mentioned, this same 
"Puraiso" excavated 047,800 cable yards 
of material* over half of which was rock 
Tbe unit cotil la estimated at having been 



been found serviceable In wet excavation. 
The clam-shell bucket consists of two 
halves which open from and close upon 
each other much as do the valves of a 
dam. A good type of bucket Will bite Into 
the material being excavated and thus 
secure a good load. That la, they dig aa 
well as shovel 

On the Sacramento River, certain Mg 
dredges, os tbe "Neptune” and "Mars," have 
been doing great service. Naturally, tbe 
vessel must be a considerable affair It I* 
provided with an A frame or an equivalent 
u a means of providing location* from 
which a groat boom may be operated. This 
boom may have the ooortnoua length of 
940 feet, and tbe bucket operated from Its 
outer «nd may have a capacity of 8 cubic 
yards. This Is but little more than half 
Os capacity of tbe three monster dipper 
bbekst* « tbs Panama Ghnal giants. On 
tbs other hand, a boom of 340 fast has a 
roach tar beyond anything possible with 
the dipper dredge*. In fact the latter 
must dtsehargi o lo aa b y, u on to an attend¬ 
ant scow t White a long boom operating a 
riamahoO bucket may wfatotn a pretty 
wide wa te rw ay and still dritver material 
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second c^pott") to either 
hank. It to Mid that canal* 
having a width on the bottom 
of 600 feet haw been con¬ 
structed by this type of 


desired level and to then not 
lifted nor towered while the 
liacket gets and dischargee 
lu load. The boom la, how 
ever, swung In a horlaontal 
plane, thus enabling the 
backet to carry the material 
to the shore and to return to 
the excavating point 


length Of 240 feet Timber Is 
used In the construction, and lfr-vard 

to In fact believed to be the 

only suitable material for the severe service calling 
for great elasticity. This else of boom la made up by 
wring sections 110 feet long. The Joint Is made by 
scarfing the ends and then bolting them together The 
length of such a Joint to 27 feet In order to control 
iHtaral bending, the booms are strengthened by means 
of a cable which passes through saddles arranged on 
tbe ends of croeoarm stmts. There Is u certain amount 
of slippage permitted and this gives a degree of 
flexibility Numerous guys run from the A-frame to 
points along the length of the boom and at ends of 
the strata and thus add to the power of resistance to 
loads st the end of the boom In fact, prior to the 
attachment of the bucket, tbe gnys are no adjusted as 
to lift the far end a distance of 2 feet This is to 
compensate more or less completely for the bending 
consequent upon the weight of the bucket and its load 

An interesting feature concerns the method of com 
pensatlng for the dip of the Issim consequent on the 
list of tbs vessel when the boom with its loud Is swung. 
It has been found that the overhnng of the A frame haa 
u tendency to elevate the boom when It is swung As tills 
la a tendency the opposite of tliul produced by tbe list It 
iuay he utlllied for the desired purpose It Is. however, 
necessary to adjust the overhnng to Just the right 
omount to produce the best results. It Is understood 
that It Is possible so to put the one thing ngninst the 
other with each particular dredge as to make It prac¬ 
ticable to swing the loaded boom end In a substantially 
horlaontal plane Tbe operation of the booms Is con 
trolled by tbe use of two entries running through 
sheaves at the ends of the booms. When the earlier 
designs were in use, the high winds which often prevntl 
over the lower section of the river made It difficult or 
next to Impossible to operate the dredges during their 
continuance. Dut now, n recent Improvement has been 
adopted, which consists of providing water ballast 
tanka along both aides of the vessel These tanks can 
be operated In such manner In conjunction with the 
overhang as to offset an athwart ships wind and thus 
permit the boom to be worked somewhat ns usual. 

Another advance In design is one that concerns the 



cycle of operations to gone 
through with In from 103 to 
120 seconds. The big dipper 
dredges at Panama are able 
to go through a cycle In 
much less time, when a 
great struggle was going on 
to beat tbe slides, they were 
put upon a cycle-time of 40 
seconds. 


dredge “Gamboa” at work on Cneuracha glide, P 


operation of the two control rubles. A great variation 
In the positions of the cables Is required In order to 
control the boom In widely different locations. A pair 
of sheaves was. In 1 be earlier dredges, attached to each 
of the two aides of the A-frame down near the base. 
These sheaves, known as “slater sheaves," were to pro¬ 
vide sheave action whenever possible It won found, 
however, that one or more times during every cycle of 
operations, the cable would cut across tbe flange of a 
sheave and suffer abrasion In consequence. The im¬ 
provement In design consists in the use of a single 
counterbalanced sheave which Is so designed that It 
automatically adjusts itself to any and ull positions 
without Inducing more than one bend in the cable This 
change has resulted. It la understood, in u considerable 
prolongation of the life of the cables. 

An Idea of the site of these dredges muy he got 
by a consideration of some principal figures. The 
“Neptune," for example, is uhout lfiO feet long and TO 
wide. The depth Is 18 feet The top of the A-frame 
rises shout 82 feet above the deck At the nper of the 
A Is attached the lopping cable—that la, the table which 
lifts the boom. It Is rigged In 10 parts and consists 
of a galvanised steel rope 1% Inches In diameter It 
is estimated that the stress on this cable when the 
bucket Is loaded Is about 110 tons. The bucket Itself 
weighs IS tons and the loud about 12 tons. The boom is 
a heavy nffnir welching around 12 tons. The cable 
«<ts at a disadvantage betnuso Its angle of elevation 
above the horizontal la necessarily a flat one, and this 
Is the reuson why u weight of 27 tons plus some nddl 
tlons from the Ixsun Is able to produce a stress of 
110 tons. Certain "hog rods," 3% Inches In diameter, 
have the duty of holding tlie A frame It is said that 
these rods endure, at the time when a full loud Is 
Bwung the maximum distance on one side, n stress of 
148 to 160 tuns. The legs of the A-frume are likewise 
put under severe compressive stresses at the name time 

That there must Is- nothing faulty in the rigidity of 
the eonitmellon will perhnps he glimpsed when It Is 
learned that imh dredges ss tbe "Neptune" and the 
“Mors" are operated 24 hours per day and that a 


upon the ordinary canal- 
lock. Along the line of the 
Old Morris and Essex Canal, 
for Instance, which climbs 
the Jersey hills at numerous 
points, may still be seen the 
remains of the “canal rail¬ 
ways" by meant of which 
these climbs were effected. 
These are nothing more or 
less than Inclined planes, separating tbe two levels of 
tho waterway, up which the boats were hauled bodily 
on a wheeled carriage at the end of a cable Another, 
and more finished, expedient. Is the one which we 
Illustrate herewith The photograph is taken at Peter¬ 
borough, Cimtula, but similar Installations are found 
here and there throughout the world, and we have a 
dim recollection of having described one of them before. 

In the case of Peterborough, the stream Is a part of 
the Trent wntei“i*>wer development, and, at tlie same 
time tt Is desired to have tho way navigable for barges 
of moderate size. There Is n material descent at Peter¬ 
borough, one of tlie points of actual power development 
Instead of the ordinary lock, the hydraulic lift Is em¬ 
ployed This centrists. In effect, of a Mg elevator, 
sufficiently large to accommodate any vessel which the 
stream Itself would accommodate If the lockage to to 
be In the downwnrd direction, the lift Is raised to the 
upper level, In which position It Is adjacent to the 
regular waterway on this level, and like an ordinary 
lock, constitutes In effect a continuation of this The 
gnte between the river nnd tlie lift Is opened, and 
wnter flows In to fill the lift after which the veusel 
Is admitted und the gate cloned. The lift Is then 
lowered to the lower level, where the gate at the other 
raid Is opened and the vessel goes Its wav 

When the lift Is being raised, empty, tho right hand 
gate of our picture Is allow ed to remain open so that 
tlie load of water does not have to be mined too. When 
It Is being lowered empty the water Is allowed to re¬ 
main In It to old the lowering with Its weight The 
system is particularly adapted for use on a power 
waterway, since It uses less water than the ordinary 
lock which has to he Oiled to Its entire depth corree- 
pondlng to the difference In deration between the two 
levels, and the water used for Ibis purpose. In a down¬ 
wnrd lockage, comes from the power flume. 

The Peterborough installation Is believed to ho the 
highest of the kind in the world The lift which W» 
Illustrate seems to scale about <10 feet In height when 
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An Find for a Hard Winter 
rpHAT p rewet winter* are a* a class, 
1 any afferent from thaw of oldta day* 
la a fallacy that baa been pretty well ex 
ploded Kbt alone became twice during 
the past Mx year* we have had extreme 
inataneee ot what a temperate inmate 
tan produce In the way of winter tie-ups 
tat became the long term conatoncv of out 
weather ia getting to be mote understood 
on general ground* the period since the 
wai hae arm the development of mu bin 
cry tor combating on a acale hardly before 
attempted tbe anowatorm blockade of 
railroad, of ytraet and even of tbe ortll 
nary paved road 

With the advent of tbe winter of 1921 
1922, tbe management of tbe Philadelphia 
and Beading Railroad decided that It 
would not be caught napping if any of 
Ita train* were to be held up by wow It 
waa deal red to inaure in advuiue that thin 
would be becanae they had encountered a 
drift of truly extreme sloe, and In no reuse 
iKcaase they were pnorlj e<|ulpped to d 
battle with the force* of winter I lie 
rather a maalng contraption pictured on 
the front of the locomotive herewith Is tbe 
design which ba* been ultlmateh woiktd 
■ nt w Ith this end in view Doubt thiit It 



Bumping the Bumper 

C ONSium ilu bumper It tolls not 
nor helps t ho motcr to spin yet every 
<nr owner kmws that It 1* often a valu 
able tiling (o liuvt U|xn his machine It 
Is lianally m it buni| Ing limn bumped 
against while In servile but the opposlto 
Is true btf it a tistid and approved 
lumpei reuhea vour cliissl*. 

Wlun the comiainles Issuing automobile 
«lllxli n lnHiminec j h |k m d to credit a 
rrdlirti n In tin piemlum where bump- 
• rsHipr vliI hv the l mk i writers Iaibora 
I irlia art us, d Hit task of tenting such 
uttiuhnants ii peart d to lie an easy ma* 

tir In uctmil prattlci liiwevcr a nun. 

bet of dlflUnltlts ihvil |ted 

II w is fiund f r Instance lint 11 re- 
tiulrod no Iihh than tuo dlflirout shupes 
muli rials and iih It i ds to m unt a single 
stjle i f 1 uui|ier upon the v art us makes 
in I 11 sli Is i f pasnt dm r cars The neces 
nail tKturca nr hiaikets thus presented 

n big pr I lin In themselves si net monu 

fmlnreis Iium nivir upjiurentlr consld 
cud the ilisltul llilv if stunihudlxlng 
I revisin', fi limisr mounting The 
tuiiier lists hive den ■ nstruti d condo 
sluli tl it Irukils h Idlng suusskfullv 
iiim n m n nke t ir 11 iv full dlimmllv 



Lift Froat view with ihert metal do. n lemoved to ihew seceuihllrtr of Ike cess, fti tU The in • m»e attacked to the turret end of s «e ew machine 
Two view* of tbe attachment for automatic operation of hand screw machines 


would do ns well as the poweiful inturv in 

lairing Its wav through extreme snow drifts 

la met by the start meat Hint it is more 
Immediately Intended foi the ordinary 
mow fall of a few Im bos or maybe a ft ot 
or two which Is to lie expected cimrinuaily 
throughout a fairly severe winter—that It 
aims to prevent this from developing into 
aoinethlng that only rotaries good luck 


For tbe Hoad Screw Machine 

^ppmot ww 


nmot> which does nothing to the knaefatne 
except to operate it automatieaily 
The new attachment fairly merits the 

- »an r Which the maker 

_ „ It oomdst* nelly of 
1 upon a toame which is 




A tamper after bring tested with a four-tail#-per boar blow 


ill I llul t i l issis or dllTinni design 
I In in nut r In will h thi lumpers an 
in uii 1 i ng.li Is m ihvisid by thesi 
tnglms is lnsliil f pi |»>lllnk a tar 
in III ip Insl i stationuy object a 
stil|i|H 1 ur f line eqninad with the 
ban pu 1 li tislid ns shi wn In Hie lllus 
trail n W Ik Hi 1 rlkldlv 11 a eniKnt floor 
uml a ili n vilv f i iln blew 

ill! 11 w Is sill | lied liv a short length 
of .Jin h It n plji tilled with lomnte 
mil Mis|sn It I l> steel etbles fruit a 
IS Int 1 h fee t ahovi the ft a r 
W In n this i iHsIve landnluin Is pulhd 
link fr m Hu |a i |s mill til ir to n distance 
of 21 fist mil rili use I It rudely swats 
tin Inin i* r with n I ri esHnmtetl to 
etpinl tin Iln) nt of u MOO-puund t i 
tr tiding at u s|i«d of 4 miles an hour 
Under this lest inunv Immpirs hive 
eiam tlnoitgh smiling Whin tla wilght 
lias Iks n swum, imr n Klfat arc how 
ever ml nn< Immiar has snrvlvi I Tltev 
nut mlv irtinipled Into |nl/tlllki forma 
tins hut fulled to protut Ha radiator 
from datnake This swlnk f it feet in 
rldentsllv com sjs nils to tin impact of 
' running l 8 miles an 


Tbe attachment of the Iron man to a screw 
machine doe* not call for any alteration* and In 
no way aftset# Hie availability of the imuhlne t r use 
without tbe automatic attachment 


The engineers I*Him that the practice 
of reversing actual conditions by having the theoreUcal 
Ore-plug nr telegraph pole the moving object while the 
uutmnobHo nmains still mrv nay account for the 
unexpected seriousness t f the test tesults 
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Making Sport 

Devices and Tests Which Determine 


Gradenuntx 

I Scientific American 


flHIIE upon In the curriculum of pre-war 
Oeminn public schools played only un im 
luiiK>rtant part and wan printImlly ex 
eluded from the university college, there 
has lately uptienreil among nchoolboyg und 
a rcmnrkHlile 


rtvlvul of xportlng wtlvlllex, anil Inns- 
inurli ax everything In the Fntherlund In 
done with commendable thoroughness, 
■port, formerly looked U|>on aa a rival of 
eclentltlc pursuits, hue lately liecn pro- 
mated to the rank and dignity of a science 
In fact, llerlln at present tiousts two col¬ 
leges of siairt where every thing iiertalnlng 
to gymnastic exercises und outdoor games, 
as well us tlic bclmvlvr of the human body 
under the most varied condition* of physl 
cal activity, (■ Investigated, practiced and 
taught in the Name si I entitle spirit that Is 
so characteristic of higher education at 
the university 

One of the most Important tasks to be 
solved in tills connection In the lucertaln- 
of Individual fitness for each kind of 



a Science 

the Individual Fitness of Candidates 


Tha football candidate’s test. Two htngsd doors are placed In 
ball shoot to bo kicked. After the ball Is kicked, the angles of both 
examined to determine If they are equal or, If not, how net ' 
kick was as regards direction 


sport and the pusHlbllltlen of tlie human organism with number of his own special apparatus for this purpose 
regard to the developing of this fitness. One of the plo- .'While the medical adviser specialising In sporting 
neers In the Held of practical psychology. Dr R. W. problems Is mainly engaged lb 


space In the ense of the footballer Other teats of a 
purely mental character comprise the testing of the 
keenness of observation si well as the special type of 
attention and concentration power required in sports, 
not only for the sake of the sportsman but for umpire 
as well The ascertaining of the Individual 
type of memory and asonclatlna of Ideas Is 
of especial interest, the sportsman's Intellt 
gence often being of paramount Impor¬ 
tance to hls Individual fitness. Judgment 
and discrimination, power of rapid combi 
nation and presence of mind, an Increased 
adaptability and real Ingenuity are among 
the qualities primarily required In the 
efficient sportsman. 

However, psychic Investigation at Dr 
Schulte's laboratory Is more searching still 
and even comprises an examination of feel 
Ings and Individual temperament, the In¬ 
tensity and behavior of emotions, personal 
assurance and Independence of outward 
Influences, all of which are by no means 
neglected by the psychological experi¬ 
menter wishing to get an Idea of the 
would-be sportsman's fitness. Ambition, emulation, sub¬ 
ordination and other psychic characteristics are bound 
to prove of conslderattte Importance In choosing a given 


of the 




Apparatus (hr testing ravage or plats “grit" by 
means of a auddea dee# of hat water 


structure, growth and functioning of the organs, the 
practical psychologist has a still more fascinating, 
though incomparably more difficult, task to grapple 
with, vis* the Rearching of the sportsman'* psychic be¬ 
havior The psychological diagnosis tries to ascertain, 
gage and appreciate the various composite psychic 
characters end capacities, while practical psychotherapy 
Investigates the laws according to which existing capac¬ 
ities are practiced, developed, trained and Integrally 
utilised 

The rule of the selection of the fit applies moot strik¬ 
ingly to sporting activities, though there Is s natural 
spontaneous elimination of those unfit for a given sport. 
In feet, the beginner In the field can from the outset 
be shown the proper way and thus be saved a usel ess 
waste of energy and enthusiasm After Investigating, 
In the case of highly gifted masters, the capacities re¬ 
quired, for example, in football or In boxing or In 
Javelin throwing, the sportsman-candidate's Individual 
fitness and faculties are checked up with the require¬ 
ments thus ascertained 

The various factors tested at Dr Schulte's labora to ry 
form a list too long to be enumerated. Some of the 
more Important are an examination of the acuteness of 
vision and sense of proportion, the ganging of distances, 
the muscular sense end sense of strength in the cose of 
the boxer, the fencer’s hitting capacity, speed gaging 
In the rase of the tennis player, calrnaaas and security 
In that of the gymnast, the anise of rhythm and 
cadence in the oarsman, the gaging of combination is 


branch of (porting activities. Extremely Interesting and 
striking results are finally obtained by studying the in¬ 
dividual's will power; the speed of decision, security of 
action, continuity of response and coordination of limbs 
should all be tee ted more or lees in detail. Nor has Dr 
Hctralte been afraid of tackling such a complicated 
problem as a study of the power of decision in critical 
and dangerous situations, personal oonrage and energy, 
psychical capacity, skill and speed of motion, resistance 
to fatigue, and training capacity, In their most 
varied forma. 

As one of the typical Instances of the highly varied 
activities of Dr Schulte's laboratory of sports, there Is 
the football candidate test. The football testing device 
allows of Investigating an Important quality required In 
the practice of tha football sport, namely, hitting capac¬ 
ity and the sensitiveness of Joints. The candidate Is 
asked to kick the ball lying In front of him In a given, 
exactly-preecribed direction, any deviation from which 
IS ascertained hr the ball forcing apart two side 
mamben suitably hinged. When the ball pasma straight 
through theqe aide members or doors, both of them are 
pushed aside to form the same angle, any difference 
ascertained between the taro pointers enabling tha error 
to be gaged. A third flap provided at tha tap enables 
any Jerit potatiag apwarda to be sscvrtstand. 

Another apparatus is Intended to gage the tntensltlaa 
of Jerks in. hexing. Tha candidate Is asked to perform 
against the baser plat* of the apparatus, driving a 
(fla wll an H on pa»» 44*) 
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A Miffing-Machine Dynamometer 

V ARIOUS devices have been designed from time to 
time for determining the pressures exerted by a 
milling ratter on the various working parte of a mill¬ 
ing machine, bat up to the present time there ban been 
no mechanism which could be relied upon to give accu¬ 
rate readings of these pressures, so that llie designer 
of the milling machines as well as the designer of fix¬ 
tures and milling ratters for use on tliem, lime been 
very much In the dark. It haa long been recognised 
that accurate knowledge In this regard would atm he 
of material assistance to the designer of machine parts 
which are to be milled, because In the final analysis, 
the pressure of the cutter Is first exerted on the piece 
Itself and merely transmitted from It, first to the fixture 
and then to the milling machine 
Another element on which there Is practically no ex¬ 
isting knowledge Is the difference In pressures exerted 
by cutters of different form or different design wlien 
taking duplicate cuts. It la true that a carefully cali¬ 
brated machine, equipped with a direct-connected motor 
drive and ammeter, provides the means of determining 
the difference In horsepower consumed by vurlous cut¬ 
ters, but means have been entirely lacking for separat¬ 
ing the vertical thrust, tlie horizontal thrust and the 
longitudinal thrust and thus determining the specific 
pressures exerted In these three directions. 

Also, with different 
combinations of feeds 
and speeds, the effl 


the burs to tlie croeslieads are flextblo to vertical loads 
so netlher system Interferes with the action of the 
other 

Uenvy springs are used to put Initial loads on emit 
chuinber so they will slum loads lit eltlier direction 
duurds ure provided so tlint any desired lubrication 
or Hooding of the cutter muj lie used 

The dynamometer has tlie cspmlty to wltlisluml 
louils of 23,000 pounds longitudinal, and ulso louds 
of 4000 pounds In the opposite direction, \ertli-ul down 
wurd iiressures of 10,000 pounds and upward pressures 
of 7000 itounds. 

Tlie working surface of the working tuble Is 10 
Imlies long by 10 Inches wide, and Is provided with 
three T slots. Tlie height of tlie wurklug tuMe above 
the bottom of the hose Is 8 Indies. The total size 
of Die base of the dynamometer Is dft Inches long by 
14 Inches wide 

It la obvious that the dynamometer la extremely 
valuable for nuinufacturers of both milling tnuchlues 
um! milling cutters, as well as for slsiim where mill 
lng operations ure studied and given proper attention 
(us automobile plants and ex|icrlmentul simps), for 
laboratories and shops of technical schools and col¬ 
leges, etc. Problems attending standardization of ma¬ 
chines and cutters can be more readily solved with 
Its aid, 


nose-prints of all pedigree animals would therefore 
prove nn effective safeguard ugulnst this fraud ” 

The author Is tarrying out n further series of experi¬ 
ments In (letinnlne wbetlier the patterns lire permanent 
und remain constunt In tlulr form over a long iicrtod In 
Die growth of tin animal, und whether Die difference* 
ure always us pronounced us In Die case of these two 


It Is quite possible Dial the si 
ficullon could also ls> uppllcd l 
would lie a very simple method 
pedigree 


iielhotl of idratl 
s. and If so, it 
stubllshlng their 


to time according to the rainfall At the sea, It cnln- 
cldcs with the moan title level, but It rises more and 
more on going Inland, und It Is the level to which wells 
must he stink Isffore water appears In them It Is 
caused by the rain width Is usually said to ran off to 
the extent of tme-tlilrtl, unotlier third sinks In to form 
this reservoir und the remainder Is lost In evapora¬ 
tion \\hen following n river vulley, one often notices 
a lino of springs appearing at n certain level, this la 
when Die valley 1ms liera cut down to below the sub- 




read direct from the 
right-band dial Theee The millh 
are the pressures with 
which the designers and 
users of milling machines, ns well t 



the upper picture comprises the dynamometer Itself 

This Instrument has proven extremely satisfactory 


e insert Indicates how much of 


ara most concerned However. If It Is desired also to and very sensitive under tost*. Quite obviously its 

obtain the crosswise pressure, that Is, the pressure In use Is not confined entirely to milling machines, but 

lino with tho milling-machlno arbor, os, tor example, It Is equally adaptable for making tests on planers, 

If It is deal red to determine tlie end thrust pressure, shapers, and with slight variations, drill presses. 

of a viral milling ratter or a face milling cutter, the _* . T „_ 

dynamometer can be mounted crosswise on the table, Identifying Animals by Imprints 

and the pressure In question reed from the right-hand IN Discovery (British) for May, 1923 Mr 0 A. 
dial. 1 Mitchell soys "The most recent development of the 

The work platen of the dynamometer Is supported use of Imprints from Die rldgre of Die skin has been Its 
at each sod by a wide plate fulcrum, their lower ends extension to the Identification of cows. It hus long 

rearing on two levers which carry a definite portion been known that the patterns on the fingers of lemurs 

of the vertical load on the platen to a hydraulic and the higher ape* may lie as complex in their char- 

chambar placed centrally under the work table. This acter as the human skin patterns, whereas the patterns 

chamber Is connected with the left hand gage which of the ridges upon the friction skin iff the lower 

U graduated by trial In terms of the vertical load In monkeys are much simpler In character In the case of 


a ruminant animal, such as the cow, If would be use- 
" The horleontel load Is transmitted through bars less to look for any characteristic pattern* In the 

Which are flexible vertically, to the crossbred seen at hoofs, but, acting on a suggestion sent to me from 

the right In our larger photograph, and this cross- America, I have made a number of prints of cows’ 

heed transmits the load to the hydraulic chamber noses, and have found that the arrangement of the 

seen between this crossbred and the end of the main sweat pores follows distinctive patterns, whh h can 

ftama o t the dynamometer This chamber U con- therefore be used for I he ldraDflestlim of three animals 

n seted to the sight-band gage by tbe pipe shown. The practical value of this discovery lies In the fact 

The mate fulcrum* carrying the loada to the levers that It Is not an uncommon practice for one cow to lie 

- as to be rigid against vertical substituted for another and more valuable one after 

loadi, but flexible to longitudinal loads, end the purchase has been completed. A registration of tbe 


cumulative 111 effects 
which tend to reduce 
tlie fertility of the coun 
try The reverse Is also 


llw equuNllty of 
temperature, and 
fertIUty of the region. 
Tlie moisture In Die at¬ 
mosphere, largely sup¬ 
plied by leaves, has a 
\ery grout, but often 
unnoticed, effect un a 
(Minute. The aqueous 
viqior la Impervious to 
heat rays, unless they 
come from a greatly 
heated source. In f 
It ucts In much 
same way as glass. ' 
heat rajs from the i 

the glnss or the wo 


case Is Just n blanket like the roof of a greenhouse, 
with all the lieneflts which naturally accrue from 
Tills Is the main reason wh\ moist climates arc 
much more equoble than dry ones. In a desert the i 
temperature ultra rises to 120 degrees or even 140 
g re en Fahrenheit In the allude, while at night It ! 
fall below the freezing point. In u moist climate In 
same latitude the dullv range will be perhaps frmr 
to 83 degrees shade teaqsTanire In the dav, and fl 
70 degrees at night Tlie hotter the ellmute the r 
marked ure these effects, in the moist lUmute of 1 
gal, In the forested parts, the thermometer scarcely 
reaches 00 degrees In the shade, whilst hi night I 
rarely helow 80 degrees. In the siiiim Intttude In ! 
aneer Desert or In the Sahara, tbe temperatures ha' 
diurnal range of perlmiia 70 degrees or 80 degrees 
stead of 10 degrees, and tills Is entirely due to 
uhsrare of moisture In Die sir It follows, thra, f 
the hotter the ellimile the mort careful man shout 
to preserve his trees, hut unfortunately exactly Ha 
verse Is uminlly the ease elllar from Ignorance, w 
of fuel, or shortness of pasture — ibslrart from art 
by Col. H do 11 llalg la Disco rerg (HrUltX) for Hay, 
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The Carlsbad Cave 

Recently Explored Cave in New Mexico Which Rivals, If Not Excels, Mammoth Cave of Kentucky 


By F Le Rxn Thurmond 


K (luuilalupe Mountains of New Me* 

I lco, twenty-four miles from Carlsbad and 
| ten miles from the Texas line there Is a 
n In limestone of Carboniferous Aw*, 
I rivaling If not excelling, Oh. Mammoth 
1 Cave of Kentucky In the vurlct) 


The cave In question Is little 
known, never having been fully nor 
oflklully explored, nor even exploited 
as a natural wonder Its chief inter¬ 
est hus been that it contained quun 
titles of guano from the excrement of 
bats, valuable as a fertiliser las ause 
of l he phosphoric arid and nitrogen 
It contains. 

The “Bat Cave,” as It Is known lo¬ 
cally, was discovered In 1901 hv J L. 

White and Hlge Bong, who werp hunt 
Ing deer when they olwerved a great 
swarnt of beta coming out of a hole 
In the bed of a shallow ravine De¬ 
scending by means of ropes, they 
found a gallery running for miles to 
the westward, anil alamt two hundred 
feet, deep, where the descent was 
made The floor was covered with 
blisks of limestone which had 
sloughed from tlie celling Myrluds 
of Imta clung lo the walla and celling, 
wlioro they hibernated during the 
w Inter months, emerging only on sum¬ 
mer evenings to feed on Hying Insects. 

The cave was shortly afterw arils 
exploited for the guano, the product 
being shipped to Cullfomla, where it . .. 

was manufactured Into fertiliser, or * “ ln ® 
applied ln the natural state to the 
will of orungo unil other fruit hunts. 

The writer, In company with Mr White, one of the 
discoverers, recently visited the eevo and si>ent seven 
hours underground nils time, however, was sullhlent 
to visit only about a quurtor of the known parts 
of the cave 

The cave ts entered by means of u bucket attached 
to a cable Hnil iqa ruled by a hoisting engine The 
"9 feet nie part of the 


Here was a study In the action of ground water ln Lack bf time prersated further exploration. How- 
dissolving the calcium carbonate of the limestone and ever, according to Mr, White, there is a chamber some 

redepostting It In these grotesque and beautiful forms, three-quarters of a mile to the westward, Ms hundred 

Tills imrt of the cave Is alive and active today, water feet wide and five thousand feet long. This is probably 
dripping from and slowly depositing a part of Its bur- tlie largest known chamber in any care, There Is also 

den upon the Innumerable stulsctltee, and a further an underground stream and, seven miles from the por- 

qunntlty of It upon the stalagmites, which, through cen- tnt, an abrupt cliff Beyond this, nothing la known. As 

the actual dimensions of the 


various chambers are « 
i little n 

or less careful g 



turles of centuries, grow toward each other until they 
meet and coalesce In columns of exquisite form and 
marvelous beauty Numerous fnctors are Involved tn 
creating tlio varied forms; stain elites—slender, cylindri¬ 
cal and fragile, or conical, massive or finely tapered; 
stalagmites like the petrified stumps of trees, or domes, 


member of the party asked. 

“Do you me that maty streak In 
the roof where It la low Aougb to be 
illuminated by the torches?” replied 
the geologist "Thera is your answer. 
That streak Is tbs Una of a fault 
Water charged with carbon dioxide 
has moved downward and along the 
piano of the fault, dissolving and car 
rylng the calcium carbonate of the 
limestone with It 
•“And did you notice before we on 
tered that the portal waa in the bed 
of a ravine or draw? That ravine la 
the surface expression of the fault, 
and, after having been formed by ero¬ 
sion, It facilitated the formation of 
the cave Ity capturing the surface 
water, where It flowed parallel to and 
directly over the fault” 

The Importance of this cave as a 
natural curiosity has bom discovered 
by the Department of the Interior, 
which Is now engaged in surveying 
and mapping, with a view to creating 
It and an adjacent area a National 
Park for the enjoyment of the whole 


Edinoo’fl First Incandescent Light 

A T the present time, according to a "History of the 
Electric Light” Issued by the Kmlthsonlan IastJtn- 


cave near the 

three of them ln a I in It tulle—is the 
oldest In point of development and 
devny herauae, 1 m Ing close to the sur 
face, the rock above Is not thick 
enough hi retain nultli lent water con 
tlnuously to cause the steady drip 
Into I lie cuverns below, hut fragments 
of broken columns In the debris 
underfoot Indicated I Imt these clmra- 
lars wire once adorned with many 
large stalnctltes und stalagmites be¬ 
fore erosion had rv moved the great 
tlihkm-w of limestone aliove, and 
earth movements had shaken them 
down with the massea of limestone 
with h covered the floor to an nn 
known de;ith 

Traveling westw urd through a scries 
of vtmmlM rs which widen and narrow, 
sometimes climbing or dneeendlng 
steeply for arvornl hundred feet, we 
reached an estimated depth of 7110 
feet, about one and three-quarter 
miles from the portal 

Here ware a number of chntnbers 
known as "The King's Palace " Surelv 
it was a palace lit to house a king of 
the underworld I In one of these crys- 
tnl laced chambers one might discover 
a sleeping princess ensconced upon a 
Jeweled couch Other chambers of 
greater slse might have been platonic council halls, 
grotesque thrones surrounded and canopied with crystal 
forma as curious and weird as ever conceived by poet 
or drunken brain. The Imagination, unlabored, might 
discover gnomes and trolls and all the queer little 
people who Uve In the snbilght of poetic fancy. 



the United fltatee and about ai 
foreign countries. 

When Edison first began the study of the Incan- 
_ descent light ln 1879, there were sev¬ 
eral commercially established arc 
light systems In use In the United 
States. All these systems operated on 
the "aeries” system, the only system 
for distributing electricity known at 
that time, In this system current gen¬ 
erated tn the dynamo armature flowed 
through the field colls, out to floe 
lamp after another over a wire, and 
then back to the dynamo. There were 
no means Uy which one lamp could be 
tamed on or off without doing the 
same with all the others on the cir¬ 
cuit. Edison realised that while this 


where arcs v _ _ . 

never would be commercial for house¬ 
hold lighting. He therefore decided 
that a practical electric lighting sya- 


A fascinating aspect of the pendent forms Is the 
wonderful moriral notes given out when they an caused 
to Vtbrete striking lightly with a brofcan fragment 
will produce notes of marvelous purity, notes os d*0- 
cate and sweet as those of s Urd, or deap and s anocoha 
like the pipes of an organ. 


lighting, with which It would compete. 
He therefore made an intensive Study 
of gas distribution end reasoned that 
a constant pressure kystem could he 
made similar to that of gas. The first 
problem waa therefore to design a 
dynamo that would give a constant 
pressu re Instead or Constant current. 

After many experiments, Edison 
was successful, and to XM bemads 

a dynamo which mat saury- 

meat and, to toe same year, 
lamp to which the fftomont eonaistod of A e 
piece of OrdUwry thread. 0*t Ortoftsr 9t, ,«%*, 

was ttknwl into the lamp Wdtt lasted torv-«rahi 
before It tolled. A pitsAj, Am spptted tor on 
itfcef that year and naked January «7, Utt. 
c a u l net t lamps 0>e original > 
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Tested tm a MflHow Volte p- 

E LBOTBICAL totting oo a huge scale 
la prorldtd for in tho factory at Frei¬ 
burg, Saxony, where porcelain lnsola ton 
for the eoottaantal market are produced. 

A gigantic experliMbtlng atage has been 
erected, specially designed for the testing 
of the porcelains under voltages of a mil 
Hun or more. An Idea of the else of this 
tMttng-etagt, aa well as some notion of 
the magnitude of electric discharges at 
this high potential, may be got by looking 
fur the man in our photograph. 

A GwmUm Rail-Car of Power and 
Stability 

M O BE difficult than the problems pre¬ 
sented to most gasoline rail-cars are 
the operating conditions on the Nevada, 

California and Oregon Ballway The track 
Is of the narrow gage of three feet, which 
would make It aeem almost Inevitable that 
stability would suffer to a»me degree The 
altitude ranges from 4900 to 6000 feet 
above tea level, at which the air la appre¬ 
ciably leaner In oxygen than In most 
places where automobiles do heavy duty 

se »*■"» «* •—» wi,iir.« 'zrzz 

coo dittoes. On the fastest trip recorded, a nn attempt Is made to unscrew the bulb 

100-mlle stretch was made at on average speed of 86 To Prevent Lamp Thefts It Is easily unlocked, however, with tlio proper key 

miles per hour, negotiating grades as steep us 2% per jj AILUOAD comiHintes and other large users of elec- The Brooklyn Bapld Transit (hi 1ms adopted a form 
cent, with 28 passengers Breeds as high ns 96 miles per TV trie | ll!llt hup,* are „ p iun ii n nt the problem of pre- of lock sotkot whit h has an Interior shell that turns 

hour have been attained. On the Inltlul run of 620 miles venting the bulbs from being curried off surreptitiously freely within the outer fusing consequently the laiup 

the gasoline cars average 11 miles iter gallon, and refill by persons who prefer to get their bulbs for home use cannot be unscrewed until the key Is Inserted to engage 

Ing the radiator and crankcase called for the add I In this wu.v rather tlmn pay for them A writer In the the slotted base and thus prevent rotation. As the 

tlon of only one quart of water and one pint of oil Klrrtrit Ha it tray Journal of June 16th, discusses the socket simply turns the thief Is not templed to apply 
These care are 82 feet long. brute force to the lamp. 

over all, and eight feet high -- „ 

from rails to roof. They are Better Gas 

operated, like any well con- A SURVEY Just nmde by 

ducted automobile, by a sin A the Bureau of Mines 

gle man, from the front end shows that there has been 

They carry four-cylinder mo- un upwurd trend In the qunl 

tors, 4%-lnch bore and six Ity of gHsollno sold ut the 

Inch stroke The motor Is curb In several well dlstrlb- 

placed behind the rear axle, uled cities of the United 

eliminating all revolving Stales. Tim “gas” vuporlres 

parts In front of tliat point, easier 1 Ids Is the quality 

and enabling the cur to be 
hung very low—14 Inches 
from top of rails to floor of 
car Also, the nolae and dirt 
of the motor are left behind 
on the right of way to a very 
large extent through this 

T ? e C U5!"Tight Narrow-gage rail-car whose gasoline-driven motor is located behind the war axle 

Is 10,000 pounds. The ears 
are built by a commercial 

concern, and are available In even narrower gages several possible plans which lmve been tried to dis- the low volutll 

than the one used on this line In nil sections of the courage the pmetiet scale to keroscu 

country, the railroads are turning to thegnsollnoear as a The simplest of these, although probably the leust However In cm 

means of meeting the problems of the short lino and the effective, Is to mark the lamps In such a way that they Is more eagerly 

line on which traffic Is not heavy enough to support are easily Identified tbut It onubfei 

the conventional steam train Gasoline-car manufacture Another plan Is to use a Imse that will not tit a average motor ] 
will doubtless become u growing specialty In the pres- standard fixture A third expedient Is the emplovmcnt u harder “kirk 
race of thin newly created demand . kl 

High-Altitude Testa Without Leav¬ 
ing the Ground 

O UR cover this month shows the testing 
chamber for prospective aviators now 
la use at the French experiment station at 
Bo argot. This chamber Is Intended to 

show what will happen to the candidates 

respiration and to all his other anatomical 
functions at high altitudes. The atmos¬ 
phere In the chamber la exhausted to u 
point corresponding with the altitude for 
which tbs tost Is to be made Every Pro- 
vision Is made for effective use of the ap¬ 
paratus. Thus, while there Is natufetly no 
escape ftr the unhappy candidate until the 
test IS CbtapUtsd, It la recognised that the 
examining doctor himself may be less effi¬ 
cient under higb-sMtude conditions than 
normally. His matter of pressure Is per¬ 
haps hog so ssrtoUs under this head, but 
that of o xyg e n Is; so the doctor wears an 
oxygen that insures bis normal res- 
plndtan. All the controls for the appar¬ 
atus ate te dapHcste, one set being inside 
the last chamber and one outside, so that 
th<r ilw e pf t km of th« tost may be 

regujdtte- froqt within or from without Better typs of portable grandstand, developed by New York’s manldpsl •aglnrera tl 


of a lock socket, lastly. It Is possible to 
use a lamp of unusual voltage, which will 
thus be too high or too low for common 
use, hence there will be no temptation to 
steal U 

One variation of the “different-socket" 
plun Is to employ a socket with u loft 
bund thread 1m Idratally, this Is the 
method used by Ihe New York City Inter- 
borough Rapid Transit tt It to prevent 
the 40-volt emergency lumps from being 
used In plum of the regulur 180-volt bulbs, 
the former, having left hand threads, will 
not fit any socket except tlmse especially 
Intended for them Another variation of 
this bleu is (lie use of a lutnp with a bay¬ 
onet base, as sockets to fit such bases are 
practically unavailable to the general 
public 

However, probably the most effective 
and most prutlkal plan so far tried has 
lwen that of the lock socket Tlie lock 
sockit Is dlfiliult (although not Impos¬ 
sible) to remove without tin- key More¬ 
over the very fuU (hat It 1 b locked acts 



Narrow-gage rail-car whose gasoline-driven motor is located behind the rear axle 


Is more eagerly sought 
tbul It enables easier 
average motor It Is vui 


ne descends along the 
s higher than gasoline 
gas of high volatility 
ow, both for the reason 
and ticca use In the 



Bottor typs of psctaUs grandstand, developed by New York’s municipal esglnesrs 


Portable Grandstand of Strnctnral 
Steel 

A JvF'Y [Kirlrthk grandstund lias re¬ 
cently bc-on developed by the Depart¬ 
ment of Blunts and 81 natures of New 
York t 11v The framework of the stand Is 
built of structural si eel units 6 feet long 
und 1 foot 0 Inc las high Tla units are 
assembled to form the rise rs of the stand 
Car Isdts an uses! to fasten the sections 
together Longitudinal sway braces of 1“4 
Inc lira by 1'4 Inches by 1*4 Inches angle 
Iron uro Isiltcd In between opposite panels 
of udjolnlng risers us the stand Is erected 
The risers are spaced 6 feci apart Tho 
Desiring of the stand Is made up In sec¬ 
tions 1 fcsit 8 Inches wide and ID feet long, 
secured to Ihe risers by clips which extend 
under the flange of the top angles of the 
riser frames The seats lire supported on 
pipe pedestals belted to the Ibsir sections. 

Tlie mothisl of construction eliminates a 
great deul of tlie liability «t the stands to 
collapse, und provides cli in seats separate 
from the platform Krec tlon and demolition 
are very imic.li more expedition* than with 
tho more fninlllur type of portable atund 
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The "Horse-Hair Snake” 

An Account of the Extraordinary Life History of 
One of Our Common Worms 

By Leon Augustus Hausman, Ph.D 

Assistant Professor of Zoology, Rutger* College 


n TH the Inquiries of modem biological 
science Into the life-history of the “horse¬ 
hair make,” another of those pleasing 
fancies of our childhood i e., that horso 
hairs placed In a tub of water would turn 
Into snakes, la forced to take Its place In 
the realm of the fabulous. In this Instance, however, 
science supplies us with a story concerning the life of 
the horse-hair snake far more extraordinary than that 
of which her researches have deprived us. 

The belief In the transmutation of Inanimate objects 
Into animate beings Is ss old us t 1 m- humun race. The 
belief In the transmutation of horse hairs Into snakes 
Is perhaps the last to lose Its hold We And mention of 
the horse-hair snake In Hhakesitearo's “Antony and 
Cleopatra,” Act 1, Scene 2 

“Much Is breeding, 

Which like the courser's hnir, hath yet but life 
And not u serpent's poison ” 

Sir Thomas Tlrowne (1005-1(182) In his celebrated 
“Pseuiksloxla Epidemiol,' or \ ulgar Errors, of hts lime, 
does not list this notlun as erroneous, Hnd since we 
tnuy not siiiqsisu that so s< lmlurly and stngnlnrly acute 
a collector of cunteinporaneous suis-rstltlons and legends 
was Ignorant of the belief in this tninsmutatlou, we 
may Infer that he also gate It acceptance. In view of 
the surprisingly lntrlcuto life history of the horse-hair 
snuke It Is not surprising tlmt the belief In Its miracu¬ 
lous metamorphosis fnirn a horse hair has lasted well 
down Into the twentieth century, and still persists in 
remote rural districts, and among children, to the pres¬ 
ent day 

The hair snakes, or hair norms, as they should be 
more pnqierly termed, belong lo the Family (lortlidac, 
und the Oenns Hordias, u group of unlnmls placed very 
low down, lit the ascending scale of animal life, or to 
he pre«iso, between the Flutnorms (of whleh the liver 
flukes and tape-worms are representatives) and the 
Starfishes, Hen Urchins, etc They are not an formerly 
supjmscd. nt nil allied to the higher worm forms, such 
as the common earthworm. The hair worms resemble 


ration deposits her very minute eggs 
(which are ahratbed In a long deli¬ 
cate gelatinous strand resembling a 
sewing thread) on the steins und 
leaves of submerged aquatic plnnta 
(Hg. 3) Before fertilisation lx>th 
sexes are round, but become flat¬ 
tened after the loss of the genital 
products. 

After about four weeks there de¬ 
velops from each egg a minute larva, 
ulsiut 1/400 of on Inch In kngth und 
vastly unlike the parent, having a *>*• I— sOMlM 
segmented body, and bearing on the Gsrdhi 

brad a formidable protrusible bor¬ 
ing apparatus consisting of slUT ihlttnous rods. About 
the hose of the boring proboscis Is grouped a aeries of 
tubercles each bearing a decurved spine. This creature 




Klg 6—Predaceous ground beetle (Harpalua), within 
whose body the Gordias young grows to matnrity 
after leaving the Mayfly larva 

swims about actively In the water for u short time, 
and then bores Its way Into the soft parts of the body 
of some nipintlc nymph (<e, young of an Insect), very 


mutt trust to luck, of a seemingly 
moat capricious sort, to bo carried 
htto the immediate vicinity of 
water. Without tbs doss proximity 
of water, upon Its a m or g e n es from 
the Berpelms, it would die st once 
Only those worms whose hosts fall 
Into the water or are carried away 
by floods, probably seer arrive st 
full maturity 

It will be seen that the chances of 
the particular sequence of circum¬ 
stances favoring the growth of any 
individual larva into a mature hair 
worm niuat be very meager indeed, 
and only a very minute proportion 
of hair worm larvae probably ever 
complete their life cycle Indeed, If 
we contemplate the dangers of de¬ 
struction which the hair worm must 
avoid on Its Journey from youth to 
maturity It seems truly miraculous 
that any should be able to make the 
... . . . . Journey, and reach the goal of all 

dttAaa, a typical Uft!i ^ period of sexual maturity 
““ ut and reproduction. 

Only the most Important of the 
dangers of destruction ere hero listed, there must he 
many more of which we have little knowledge It may 
bo because of the unusuully large number of harardous 
vicissitudes In the life of the ltalr worm that there him 
come about a very Interesting and untiaal functional 
adaptation of the genitalia, whereby the worms are able 
to reproduce themselves before they become fully adult 
In their other body structure!*. Another apparent pro¬ 
vision which nutnre has made as a counterbalance to 
the great mortality of the hair worm, la the remarkable 
ability In egg production. It has been estimated that as 
many as six million egga can be laid by a female In one 
season! 

While the larvae feed upon the fatty portions of th« 
bodies of their hosts, the adults take no food, and in¬ 
deed, can tuke none, for the mouth Is functtnaless and 
Is stopppd by a cutlcular plug Thus the adult life Is 
merely a short period for mating and egg laying, and 
the hair worm pusses the greater part of Its existence 
as an Internal paraaite From one to flvo individuals 
have been found In some Insects, and during the last 
stages of their existence as Internal parasites the worms 
may he colled up among the viscera of their hosts, 
and may even extend through the thorax and up Into 
the head! The weight of the worms Is often greater 
than the combined weight of all the Internal organa of 



Fig 2—Mass of Gordina twining together in a typi¬ 
cal “Gordian Knot” amid water planta 


nothing so much us animated horse hairs (Fig. 2.) 
They are alender black, brownish or yellowish forma, 
from three Inches to a foot In length, and slightly 
tuisral Ht ell hi r end. Roadside ditches, pools, old 
watering troughs, und the shallow edges of small lake* 
and ponds are their favorite habitats (Fig 1 ) They 
seldom lnhHhlt running streams. When active they are 
engaged, usuully, In making their way slowly and appar¬ 
ently rather Ineffectively through the water by a lan¬ 
guid undulntory in.al«m of the almder body, or writh¬ 
ing about among submerged vegetation. Frequently 
many Individuals inn> lie found Intricately knotted and 
twisted together Into a ball, sometimes to the number 
of a hundred or more, which being reminiscent of the 
famous Gordian knot of Alexander the Great, haa given 
the family it* name Great numliers of Gordian worms 
often appear suddenly In pools and ditches which Just 
before, were apparently free from them, and following 
such appearances tale* have sprung up attributing their 
presence to a rain of worms. 

The female Gordias distinguished from the male by 
lier acuminate, instead of bifurcated tall, after fertlU- 


commonly selecting the nymph of annie common Mayfly Hair worms have also been found In the bodies of 
(Fig 5 1 Within the body of tlie young Mayfly the crickets and grasshoppers, forms which feed upon vege- 

flordl at Inna loses Its lairing proboscis und Its tubercle- tatlon In such caacs the hair worms may have become 

bearing spines, the posterior portion of the body elan- prematurely freed from the bodies of their hosts by the 

gates, and the mature grows Into a young Imlr worm death and disintegration of the latter, and consumed 
At this stage It leaves the body of Its first boat, In a with the foliage on which they may have fallen The 

rather dramatic manner, und takes up Its existence In presence of Imlr worms, likewise, within the bodies of 

the body of its second host Tills second host Is often snails, of the higher vertebrates, and even of man. Is 

the common Ilarpalys beetle (Hg 0), and tlie Irons- probably also to be ascribed to accidental ingestion, 

ferrenew of hosts comes aboul a* the result of the do- Much Investigational work atill remains to be done 
vourlng of tlie first host by the second 1 Within the In this fascinating little corner of biological research 
body tissues of the Ilarpalut 
beetle tlie young hklr worm 
completes Its growth, and 
later emerges und escaj.es 
Into the water In the form In 
which we are accustomed to 
see It 

There ore many vicissi¬ 
tudes In the life of the hair 
worm I pon the emergence 
of the larva from the egg It 
must flrst escape the devour 
lng maws of numerous 
fishes, and the gullets of a 
vast host of lower forms of 
aquatic life. Its first host, 
the Mayfly or other nymph, 
must then be stranded upon 
dry land (commonly by the 
drying up of the pool), and 
next must fall a prey to a 
hungry Harpalui beetle. The 
hair worm must, in Its tran¬ 
sition from Mayfly to beetle, 
evade the cutting mandible 
of the latter, and be lodged 
unhltten, wtthln Ita stomach. Figs. S, 4, and l—Fouls GeidtUa twining about the stem ot a water pint and 
Upon arriving at maturity laying eggs, gi fl ord in a l «t eggs. The adult A and the young or nymph B 

within the body tlseora of af a common Mayfly. If la wttkta the body of the lattar that tko ftue-awim- 

the beetle, the balr worm mine Urea af Gordina Parana the onrty Magda of Ha Ufa 
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WRtre Bridgw Ar» Built in the Dead 
of Winter 

T HK Tanana River Bridge, recently completed as tbe 
last link in the Government's Alaska Railroad, Is 
unique Is several respects. Measuring TOO feet from 
pier to pier, It Is the second longest single-span railroad 
bridge, being exceeded only by a similar bridge in St. 
I/nils. Approximately fifty miles from Fairbanks, tbe 
"Bolden Heart” of Alaska, It Is the farthest north of 
big bridges. It waa constructed In tbe dead of winter, 
with a temperature running Air day* at u time between 
no and 00 degrees below aero. 

With its completion, the Alaska Railroad now oper¬ 
ates on a standard-gage track from Seward, an all year- 
open see port, to Fairbanks on n two-duy, all-day light 
schedule. Before the bridge was completed, narrow 
gage was used from tbe north bank of tbe Tanann river 
to Falrbunks, with standard gage from Seward to tlie 
south bank of tbe river Crossing of the river at 
Venana was nude In summer hj two ferryboats, the 
“Midnight Bun” and tlie "Matanuska" In winter, when 
the Ice in the river frose to a thickness of three to four 
feet, a narrow-gage track was laid on tlie ice and trains 
from the north side were brought across the river to 
meet the standard-gage trains on the south side. As 
the time for the spring breakup approached, the tracks 
were taken up and dog teams and sleds were used to 
transport freight and passengers over the crossing 
Krocttaa of the main truss took place during ilit- cold 
eat weather in Alaska, when, fur short periods of time, 
the temperature drops us low as no or <KI degrees below 
saro As the ice goes out of the Tanana river not earlier 
than May 12th, if the bridge were built 
during the summer It would be some time 
In June before falsework could be esiale 
I (shed across the-river, which would leave 
but a three months period before the "Ice 
run” In the fall of the year In uddltlon, 
falsework would be entlungered during the 
summer months should one of the big 
Hoods take place These occur frequently, 
tHrrylng driftwood us large us full slxed 
green cottonwood trees, with roots and 
branches intact, which huve hern swept 
away by the fl<s>d In the process of Imnk 
iroslon. As the formation of solid Ice 
usually la complete hy tlie end of October 
and It remains In place until May tills 
slx-manth period was selected In whhli hi 
erect the bridge and remove the fnlso- 

The bridge was built at a coat of 41,OBI 
412 42. Including the cost of changing the 
line of approach and transportation of 
material. This la approximately $200000 
leas than the Initial estimate The total 
length end to end of steel Is 1302 feet, und the total 
length from tho south end of tlmlier structure to the 
face of the parapet of the north abutment la 4183 feet 
The bridge has a clearance of 47 feel alkive mean sum- 
mor high water, which Is ample for river steamers de¬ 
signed to proceed beyond Nenanu to the upper river 
The single span of 700 feet, crooning the river from 
shore to shore, makes the bridge oblivious to «nj Ice 
movement In tho spring breakups. 

Nenant, the townstte at which the bridge Is located, 
Is a transfer point for shipments down the Tanana und 
Yukon rivers, and the Alaska Railroad has established 



Largest Swimming Pool for Ten 
Thousand Swimmers 


of the greut park and playground program planned for 
this city It Is of reinforced concrete, 1000 feet In length 
nnd 100 feet wide txrept for a center portion which 
measures 130 feel airosa Accommodating 10000 swim¬ 
mers, It cost niipnixlmalch $80000 Tlie tank Is located 
about three miles south of the Clift Ilnnae and about 
no \nrds from the ocean The fact that ocean water Is 
to lie used In the |hhi1, with Ita suit-water content, 




has necessitated nmnj hishIiiI natures of construction 
Fxruvullons for tlie lank were made entirely In sand 
high! Inch drain tiles wen placed lielnw the bottom 
of the tank for the. purpose of taking care of the hydro¬ 
static pressure 'I licse tiles drain Into three fresh¬ 
water wells, from which tlie wuter Is pumiietl by elec¬ 
trically driven pumps aDd used for Irrigating the munic¬ 
ipal golf grounds nlsiut a mile nnd a half dlstunt The 
hydrostatic pressure Is very great, ns til* level of the 
ground wilier Is tiro same us that of the salt wnler in 
the |mnl If provision hud not been made for pumping 

.. ’ ' d the pool, tbe 

im would bulge 
upward when the pool was 
emptied 

The bottom of the tank Is 
Interlaced with exitanslon 
seams running longitudinally 
und transversely the luogl 
lng 42 feet 
expansion 
i live-inch rein¬ 

forced concrete footings, 
three feet wide This foot¬ 

ing has been given sldewBlk 
finish and painted w 

tar to permit a bond be- 

slab i 


the weight of the cement) ns an Integral waterproofing 
of tlie mass concrete 

The floor slab Is five Intlies thick—4V4 Inches struc¬ 
turally and one-lmlf Inth cement finish on the Inside 
The niis-nt finish was Hindu hy using a 1 1 mix Port 
land cement mortar, to which was added for each wuk 
of cement five |siimds of u waterproofing comiiound. 
The entire Inner aarface was finished with this mixture 
lo overcome the chemical action of Hie unit water on 
tho contrite and to give a smooth nnd even finish to 
the Interior of the tnnk, thereby preventing possible 
growth of algae 

Tlie Willis lire tllvhlcd Into fin-foot sections at width 
point* there are expansion Joints consist 
lug of wfduc-*lm|>ed Joints, forming a key 
width Inltrhsks the two wall wtlions. 
3 In semu Is composed of five strip* of ex 
pitnslon st mils and two 4Inch 13-gnge 
copiier slits Is, jmt In to eliminate nnv inm*- 
Kllile < banco of (lie lionet ration of salt 
wulpr from the |innl Into or through the 
oom rete, and also to prevent ground wuter 
from entering Into the eoncrett ill the 
Joints. 

Tlie swimming pool Is filled wlili ocean 
water pumped hy n 12Inch centrifugal 
pump with it rnpmlty of 3,0110 gallon* of 
water jn r minute Tlie water Is pumiied 
through a 10-lneh steel plisllnt 730 fret 
In length extending JOO fret henond the 
•era lltlt Itvol nnd resting on n concrete 
phr thus assuring clean ocean water at all 
times The tank is ilndnisl In gravity, the 
water passing out through the Id-Inch 
slrel pit** However five fts t of tlie 14- 
font diving pit will lie drained hy u special 
salt water pump (a* the diving pit Is 
341 of thi sen) thus making u total of 
six pumps tliul will In? necessary to operate the 
|nni| The swimming tnnk will hold 0,300,000 gal¬ 
lons of water 

Nature May Have Something Else Up 
Her Sleeve I 

O il, wells, whhli as nil the world knows, produce 
erudo nil—nnil some of them ii ver\ low grade of 
erode at that—can pnslure somellilng else 
At least, one well can, nnd Is doing It steadily day 
by liny That Is a well IcHiitcd on Bwuggnrt farng a 
mile east of Peer t'reek (Irunt tkumtv northern Okln 
liomu This well Is milking about 1300 gallons of pure 
high gravity gusollne testing 70 gravity, iverv day at 
4000 feet The owner of this wi II Iiiih taken the oppor¬ 
tunity to tunk the dully production and put It on Hie 
murket at 10 cents u gallon It Is heing sold to scores 
of (Irant Oniinrv truik and touring car owner*. who 
formed u waiting list snid after the well started mnk- 
sollne 


lielow tile Ii 


Natural gasoline Is not unknown to the oil Industry— 

In fact, vvliut Is known ns natural or casing head gaso¬ 

line Is an liniHirtont end of the oil Imslners. However 
In this iuse the gasoline Hows fnmi the well nnd Is not 
love rod or collected from tlie gus flow os Is the case 
with ordlnnry < using head gasoline. 

Geologists differ ns regard* geological conditions re- 
footlng, thereby making ex- sponslhh for the gasoline flow, except to dn hire that 
nanslnn possible without dls- conditions underground must have lieen smh as to per¬ 
form In a certain manner the refining process which 
ordinarily uses to extract gasolln* from crude oil 
At any rate, the wrell owner and the public which buys 
the gasoline huve reduced the complicated oil business 
to u simple thing in this mse, wlieretn the production 
refining, transportation and marketing of gasoline are 
completed practlcnlly In one iqs rallen No other wells 

__ of the Heer Creek field product other Ilian a fairly good 

lime (equal to fi per’rent of quality of crude oil 


rupllon of either floor ilob 

or footing. The expansion 

Joint* are calked with one- 
inch spun oakum, and the re¬ 

mainder of (he seam pour 
with plastic asphaltic c 
ment To the concrete m 
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Graphical display of the way in which the dollar with which certain com modi tie# art bought la aplit between producer, carrier and diet riba tor 


The Science of Distribution 

An Authoritative Survey of the Devious Channels that Lead from Producer to Consumer 


pluoe* of agrhulture Inventive genln* perfected mn innn, It wn* Instructed tn tnwd Igate "lh< present con worth all of till* trouble? I* there really anything 
chine* to rollece more und more hnnd labor and to dliion of agriculture, the enuse of the dirTcrvnce between wrong with our ayateni of distribution? It ao, what la 
produce goods in greater \olume Working daya boeanie the price* of agricultural products to the producer and it, and is there a remedy? 

shorter and time and opportunity for recreation became the ultimate cost to the consumer, the comparative con Tim fact* show unquestionably what we hare only 
greater Edu< alien and travel created a desire for com dltluna of other Industrie* anil the prices of other prod- sunnlned before that In many detail* onr system of 
fort, convenience nnd refinement* not dreamed of In uct*, and llm marketing and transportation facilities of distributing the common commodities of life is wrong 
earlier generations. Invention after Invention revolu- the country ' Similar Investigations have been ordered For Instance, of each dollar spent fhr bread In the 
tlonlxed habits Hnd customs. Electricity added to the before, they have mine rather to be expected as a United State* In 1021, only nbont flfty cent* represents 
length of th< day be lighting cities und providing means graceful gesture rat the part of Congress, even though the nctuul cost of the brood, baked ready for your table 
of rapid, comfortable locomotion Telephone and tele- th«y mean little or nothing But tills cnmtnlwdna wn* The other half of the ultimate coat represent* what was 
graph extended communication nnd nationalised Indus- nothing If not thorough spent on service, transportation and selling conta In 

try, commerce and finance The first dlfflcultv encountered was the rather star getting the loaf from Hie bakery to your table 

•‘Kefrlgeratlon revolutionised the transportation and tllng discovery that "there were practically no fnnda- Of aach dollar yon spent for rolled oats In 1881 only 
storage of final products und changed the living habit* mental data of n government or public character with 30 cent* went to the maker for hi* completed, boxed 
of the Nation Fruits, vegetables and fresh meats were respect to marketing and distribution, nnd It was tliere- prrfduct. It took TO cents to transport and sell the oats 
transported to distant markets, the production of the fore necessary for Hie Commission to undertake a pio- to you A dollar’s worth of oranges coat only 41 cents 
whole country was made available to the large con neerlng effort tn secure from nrlglnnl sources the basic to produce and hurvwrt ready for market Of each dol 
miming center* and craiis of seasonal production were facts upon which u consideration of the problems of lar you spent for cloth**, 81 cents went for the cost of 
offered to consumers throughout the greater portion of distribution might be predicated " distribution—the cost of selling the riothtng to yon Of 

the year The consumer came to ucccpt unnsuul service with a view of securing us hnleal assistance and to every dollar spent for shoes, 28 cents went for 
and convenience a* a mutter of course and finally tn secure the cooperation of the trades affected the Com- distribution 

demand more Each new service nnd convenience drew lalselou set up tn each trade nr industry a committee The freight Mil on a carload of cabbage shipped from 
additional people Into the activities of distribution whose function It was to assist the Commission to Texas to the Mg Northern market* was about six times 
Time-saving, convenience, comfort and antlsfnctlan be- securing and correlating the Information desired from a* ranch a* the original value of the cabbage In Texas, 
came llie determining factors to the excellency of serv- the trade* For Instance, the Oommlsrinn set up a retail Most of the fruits and vegetables from California, cou¬ 
lee More Bnd more facilities were created more and grocers’ commit ice, a food manufacturers' committee stinted In the East In such large quantities. Incur freight 

more people were engaged with a constant upbuilding and similar committee* In the trades dealing in dry bill* as great as or greater than their first value. An 
of expense, until tee who hare reached a point where it goods, clothing, shoes, hardware, meats, etc. Investigation of 0170 r epresentative carlnsd* of fruits 

coals more to distribute and scree than it oosis to with the assistance of these committee*, question- and vegetables sold at wholesale to Boston, Chicago, 
produce ” nulre* were worked out, designing to reflect, over a New York, Philadelphia, Pittsburgh and other large 

The above ia not the work of an Imaginative writer, period of vrors beginning with 191* and ending with dries showed that about 00 per cent of the Wholesale 

but Is quoted from tho report of a Congressional com 1921, tlie nctnnl price ranges of repres e n tative com mod- price was paid 0y the stripper for the co mm odity, that 

mission Tills "Tnint Commission on Agricultural In (ties distributed by these trades Those as far as pow about 88 per cent went Aw freight charges, about 8 
qnlry" has Just completed the most remarkable docti- alhle reflected the portion of the consumer’s dollar per rant for mladflaaebu* handbag chargee and about 
ment of the kind ever compiled Congress In the idle of taken hy each distributor, manufacturer or producer In 2 per rant tor profit 

scientific investigator la at least something of a novelty this way It was possible to chock the figures submitted Ind den tarty, the profiteering bugaboo which has bean 

Rut this report assumes the dignity of Science noth in the questionnaires of n given trade with the figures rajaed to the last tow years bus been roughly handled 

ing less. submitted hy other fadnra in a chain of distribution In nearly every line examined then ia a definite trend 

For the first time it lnys before us accurate figures nnd tn obtain substantial accuracy In the figures Ob- toward smaller tad smaller ptofitH. Indeed, during the 

nnd facta on the cost of producing nnd distributing a rained through the questionnaire*. Fifteen thousand period of highest prices, when 0m cry of pro fit eer wga 
great many of the commodities we have come to regard questionnaire* were sent out nnd returned, covering a fondest, many Industries sus tatoe d a loss. lb Upia toe 
as essential For the first time we are given a had* for total of more then 200 commodities. profit to the manufacturer on canned mttk wns kboat 

sound Judgment on such mooted questions aa “the high a single Instance win Illustrate the effort that went IS per rant In 1918 too profit wag a fraction of 1 per 

cost of living” and “profiteering,” and, as might be ex- Into the report The committee on departme n t stores, at rant, to 19S0 th* industry shewed X Via* of 8,15 per 

ported, the average conceptions on these questions are its own expense, rented two floors of a New York aky- cent gad toe profits in SKI w*V* about 4 pgr rant 

far from anything warranted hy the fact* For the first scraper and installed there • large force of aceot mtanto Host other e o rawo fi tti raT to fl s w u d the tame trend, tm- 

timr we are given definite conclusions on how condl- and assistants, who worked steadily tor some months doobtetSy, lb Many cases, tbs charm ot 
tlone may-he bettered—conclusions arrived at by the assembling and cendautag th* facts about dep ar tment (Co s ton ed on paps 441) 


1HN our grandfather* wore liomonpuu 
clothe*, raised moat of the food they ate 
and chopped the wood for lUclr home fires, 
tlie coat of dlHtributlng the esecntlul com¬ 
modities wns practically nil Ilut 


tonne method* used by the bridge builder for deter- store* The final result wa* a table of figures, which 
mining the structure of a truss or the slxe of the occupies Just one page of the voluminous report. And 
foundation yet that table contain* fact* which never before were 

This knowledge lia* been gained w Ith the most pains- available, which were Invaluable In reaching a final 
taking care. When the commlllw wus appointed, with conclusion, 
niirket Reurpwmfnflve Hldnev Anderson of Mlnnewitn ns chair- And what of the facts a* finallr adduced? Are tber 
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The Mattel «f the neon tube on the dtek (left), 
•tel tho visible tadkuthm of tho weve-fem ot the 
autmt supply that Is secured oa roUtten 


Uncording Alternating Current Wave Forma 

A S la well known, the recording of ware forms of 
alternating current supplies Is in theee days an 
important process to the electrical engineer Various 
types of aedUographe hare been devised and applied 
for the purpose, but all are relatively expensive and 
comp l ex pieces of apparatus. On the occasion of a visit 
to the recently opened research laboratory at Wembley, 
Hnglsnd, a new and very simple apparatus for tracing 
wave forms was shown. The apparatus Is based on the 
use of the new discharge lamps containing neon gas. 
Under certain circumstances when the electrodes are In 
the form at straight wins the length of the wire cov¬ 
ered with luminous glow la proportional to the current 
passing Hence at any Instant the length of the glow 
In the tube la proportional to tho voltage applied. Ac¬ 
cordingly. If the tube la mounted radially on the cir¬ 
cumference of a rapidly rotated disc one sees the wave 
form outlined as a patch of light, a aeries of Images 
being formed round the edge of the disc The accmn- 
panylhg diagrammatic sketch shows the position of the 
tpbe and the resultant effect on rotation. 


Amateur Photomicrography by Means of a 
Microscope and Hand Camera 

P HOTOGRAPHY through the microscope Is at pres¬ 
ent an art of the professional world only It Is sel¬ 
dom heard of among amateurs, und yet such photog¬ 
raphy Is one of the best Instances In which the ordinary 
camera can bo employed in exceptional work. With a 
little care a stock canters and a microscope will give 
remarkable results, providing that sharply defined sub¬ 
jects sirs used. 

The camera should be supported firmly, Its lens rest¬ 
ing on tba eyepiece of the microscope, so that the film 
Is parallel to the object to be photographed. It Is well 
to wrap tinfoil about the connection of the lens and 
eyepiece to avoid possible interference by light 

Successful results were obtained from a standard 
make of camera which takes pictures three and one- 
half by four and one-half inches. It lias an nnaatlginatl, 
lens and an ordinary tinier The focal length of the 



lens Is six and onc-lmlf Uu In's The microscope used lmd 
objectives of four Hnd sixteen millimeters, und a 7.5 
eyepiece, giving magnification lietwevn une hundred fifty 
and three hundred Hfty diameters. 

Lighting Is the most Important consideration of actuul 
picture taking Experiments proved that the best pic- 
tores were produced by Intense sunlight (more |snv«.r- 
ful than Is comfortable for the eyel directed on the 
slide by the concave mirror at (lie mlcrosroiie Oiling to 
the fact that the light rays are tempered bs both the 
lenses of the camera ami the mlcrosco|ie, tlie film Is 
not as violently affected as might be MiiHamed Tho 
direct sunlight enables the operator to take snapshots 
Instead of time exposures, thus eliminating failures due 
to vibration, movement of tlie camera or movement of 
living subjects such os animalcules and diatoms. Of 
course, o|mi|ae subjects require lunger exposures anil a 
light thrown on them from above, lmt for ordinary ob¬ 
jects only one-tenth to one-twenty-flflli of a second ex¬ 
posure Is required. 

In focusing the camera a good plan la to remove the 
back of tlie Instrument and Insert a piece of ground 
glam or, lacking that, an oiled pa|«r, where tlie film 
Ilea, ns Is done with ■ plate inmem The lumge will 
fall clearly on the ground gtuss If no bright light fulla 
on It from shove Adjustment I* easily made by setting 
the camera Into rough fticus. Sharp focus Is then pro¬ 
curable by using the fine adjustment on tlie microscope 
und examining the Image with a blind glass for detalL 
The licet results were secured when the camera was set 
for fifty feet Tlie smaller the distance for which the 
camera Is set, the larger the Image will Ini 

The method of using ground glass Is also of value in 
determining the amount of light necessary and the even 
ness of Its distribution. The camera should not be 
stopped down at nil—that is to say, the opening should 
be as wide as possible. On n standard Instrument this 
will be stop 7.5. 

By the process described we have obtained various 
pictures of xnologlcal Interest One of u spider leg, tor 
example, taken under low power, gives In clear detail 
the structure of the tarsus and one Joint of tlie leg. 
The long s|ilnes surrounding the Joint und lining tho 
chltlnmiH tarsus limy be seen distinctly The pair of 
toothed terminal i laws Bml tile bslru give nn Idea how 
the creature cun walk on walls and ceilings with ease 

The slmplli lt\ and lack of expense attendant upon 
taking such pictures us these should recommend Itself 
to the teachers and students of high school*. Series 
might be made for use in biology, chemistry and phys¬ 
ics classes. Not only would the pictures he of great use 
for demonstration nnd lecture purposes, but the work 
of making a group of studies would afford nn excellent 
experience for more advanced students us well 

Motor Vehicle Lighting 

T UB chief of tlin electrical division of the Bureau 
of Standards attended one session of the Society of 
Automotive Knglneers at Spring Imke, N J , cm June 21, 
at which tho problem of hendllglillng for motor vehicles 
was discussed The preponderance of opinion whs that 
so far as specifications or lulsiratory tests of headlight 
devices was concerned the present status Is fnlrly satis¬ 
factory It Is, however, essential that more effective 
means be found to control the condition of headlights 
In actual use. 

The Negative Hole-Camera 

A OUKIOLS and Interesting reversal of the usual 
photographic procedure and result Is not as fnmll- 
Inr ns Its simplicity would merit. In a dark room a 
lighted onndle Is placed upon a table, In front of this 
Is held a cardboard with u small nierture, and In the 
shadow behind the board a sheet of elenr white paper 

Under this arrangement, one sees on the paper a re¬ 

versed Image of the flame If the niierturr Is fitted up 
In one side of a box It Is ismslhle (« get, within, im¬ 
perfect photographs of the objects outside the box 
Mo much Is well known, Indeed, the aptmratas has 
a name—the hole camera Recently, Prof Hugo 
Oschnlx, of Reuse, Germany, discovered that there Is 
also a negative Hole-camera A candlelight In a dark 
room la used, as before, together with a white paper 

rereen for final reception, of the Image But, In place 

of the card with a hols In it, Is used a plate of trans¬ 
parent glass with a small piece of paper pasted upon It. 
at the center, this paper being of stse comparable with 
the hole In the card of the familiar arrangement With 
this change, one sees on the white paper the dark 
image of the flame I The shape of the piece of paper Is 
quite Indifferent, lost so It be small enough to give an 
Image of the flame rather than of Itself Several pieces 
of paper may even be used, at different points on the 
glass, and then one obtains as many Images of the 
flame, hat gray rather than black, since alt of them 
receive some direct light from the candle 



Details of the latest scheme for reducing the cost of 
concrete construction. The four members A, B, C 
and D are precast in the factory and assembled oa 
the Job, and when concrete is poured into the space 
between them, a monolithic structure results 

Concrete Shells for Concrete Buildings 

B l ILDIMI with concrete has become ho stereotyped 
that little thought Is given to It by the public or 
even by tho*c working In It But the fact In, with forms 
for an ordinary dwelling house costing something like 
$3000 If made under the conventional system a very 
considerable amount of Inventive effort has been ex¬ 
pended with I lie Idea of rhetqionlng this first cost of a 
concrete residence. Homo of the answers which have 
heen proisisnl to tills problem have lieen such as to 
cheapen the liniise ns well whhh Is not what Is desired. 

One promising line of attack, however, which Is usu 
ally free from this olijetllon Is the building of concrete 
houses without the use of forms on the spot at all 
through the use of prv-oast comreti blocks The latest 
development of this hUu tukes the dilution of u con¬ 
crete tile unit, 5x8x12 Indies, weighing eighteen isiunds, 
easily himilled and rnpldlv ml In stria lure It resem¬ 
bles the hollow dm til* It Is made with a wel mix, on 
an iiiitonmtlc mm him for quantity production, at s 
minimum cost, nml It Is claimed that It can compete 
with all common building materials In Its field. 

Based U|sjo tlie com hti till Is another and even more 
recent type of construction In tills Dm amount of fac¬ 
tory work uwnv from the site Is minimized, the pre- 
l asting Is limited to Ihe finishes for Da Inside and out¬ 
side of Die wall, together with catis for top and bottom, 
as lllustrated at A, B C I) In Ihe accompanying draw¬ 
ing These are sot up rapidly on Die Job und the apace 
hPtwcccn them poll nil mnklng a monolith of flic entire 
asseinhly It Is i liilmed Hint there Is nothing that cannot 
be built In this iniinmr, no math r how small or large, 
nor how high—win I her wall, floor or roof, column, 
gintir or lienin plain or decorated surface , and that in 
evi ry Instance It Is tlie t litupesl and quickest way 



The negative hole-camera. In which the opeque spat 
eu the intermediate glam casts an image, net at 
Itself, but of the flame 
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Colorado’s Six-Mile Tunnel Under the Rockies 

The Long-Deferred Realization of the Plans for an Air-Line Route from Denver to Salt Lake City 


Jf that epic, the story of the axpuntOon of 
our bonleni and the development of the of 
pullon, there is no more fascinating chap- tlx 
tor than the one deullng with the con- Ini 


By Theodor* Merrill Fisher 

rs awn* luted with the “Moffat Bond,” first as i 
he original locating engineers, later os assistant 
chief engineer, and final I) as chief mutineer, w 


— 1 railroad*. An outstanding figure In that lines to each After mature consideration of all the 
Is David H Moffat for, from the time of his engineering and operating factors Involved, one of them 
arrival in the then village of iJenver In 18.TU, lie was was selected Tills Judgment Is made binding on the 

Intimately connected with the growth of the fur west. Tunnel Commission through the Incorporation In the 

und railroad building was with him a veritable jusslon “law" of a provision which definitely names this site 

In 1887 he guve Colorado Its first railroad outlet as the one that shall he used 

through a line connei ting Denver with llic Union PutIflc The tunnel's eastern portal will be about GO mile* 

at Chejenue, Wyoming Later lie participated In the from * " ~ ■ • 

completion of the Denver k Itlo Grande Railway and road c 

many of the a I mountain lines that provided t ran*- climb 


1th the “Moffat Bond,” first as one Although many engineers ore urging that the Moffat 
itlng engineers, later as assistant to Tunnel be made a two-track artery, It will carry but 
and final I) os chief engineer, went one standard-gage line. The slse of the tunnel will be 
7 thoroughly for his company, decld- 18 feet width, with a height of UO feet above the rnila, 
dble altes and working out approach the auxiliary bore will be either 7 by 8 or B by 10 feet. 


i of all the An Innovation In engineering practice which the build 
one of them era of the Bogera Pooh Tunnel worked out will be used 

ding on the by those of the Moffat In Its excavation. In place of 

itlon In the the standard method of a top heading at each -face" and 

les this site disposer of the “bench" by after blasting and power- 

shovel mucking, the following will be used The floor 
ut GO mile* of the pioneer bore and the cross cuts from It will be 


.Vironu Summit—and near the headwaters 


r headings” approximately eight by ten fl 


covered and booming mining camps of Colorado the tn 

Coming down the venrs to 1002, we find him at the near t 
age of 00, unlike most business men of his age, tackling tain * 
Ills most ambitious enterprise, the connertlim of Denver Is to 1 
and Halt Lake City by the most direct route. As h link the w< 


e then the newly dls- of South Boulder Creek Between portals the length of blasted at each “face” A follow-up drilling g 


h west entrance being then enlarge this preliminary adit 1 


a level and operation based o 


In the shortest ocean to ocean line Ids plans had large altitude, the tunnel will reduce the “Moffat Boad's" muck or spoils from 

national significance their Importance being Immedl- maximum cllmh Into the Air bv, roughly, 2400 feel and the main, a matter 

tttelj made clear hy the hitter 
and relentless opposition that 
the Union Pacific and the 
Hanta Fe systems offered be¬ 
cause of the serious eom|s*tl- 
tlon they promised Although 
these Interests were able to 
crl]H>le Ills projei t hy cutting 
him off from eastern financ¬ 
ing. he went ahead ns best 
he might with such local cajv 
Itul ns he could gather, stak 
lag at the same time his own 
personal fortune on the suc¬ 
cess of the venture 

An lni|Kirtiint factor In Mr 
Moffut s scheme—later to lie 
seen as n deli nulnlng one— 
was the driving of a lung 
tunnel under the Continental 
Divide \s Its cost wus meas¬ 
ured In ti rnw of millions, the 
builders of the ' Denver * 

Halt Luke llnllwny' were 
forced to adopt whut they 
doomed lHit a temporary 
mute over ihe main range of 
the Colorado Rockies. 

When Mr Moffat died In 
1011, a broken man, lie had 
lieea able to complete hut 
214 miles of this pet project. 

tetnp 1 a” e d'mllragc The The abt-mlle Moffat boro will throw bite tho discard a I*-»IU stretch of track where the road a 
“Moffat Road" ho.time, then, the range, with grades as high ss six par rent and constant straggle to hoop tho line open 



•f drilling speed It Is estimated 
thnt from two to three years 
will he required to complete 
this great bore, at least a 
year’s time being saved In 
comparison with tho old, 
single-tunnel plan As n sin 
gle Item the pioneer boye 
would represent n cost of 
about a million dollars, from 
which we deduct something 
Uke a half million dollars 
which Its turn will take off 
the cost of excavating tho 
main tunnel 

The Justification of the net 
cost of the auxiliary bore is 
found In the use which will 
be made of it as a water con¬ 
veyor Anticipating future 
domestic needs, the city of 
Denver has filed on water 
rights near the head of Fra 
ser River across the conti¬ 
nental divide A tunnel of 
some sort would obviously be 
Imperative to make tho sup¬ 
ply available, and In the 
usual course of events the 
city would later be compelled 
to construct It. With all 
available sources of supply 
on the eastern slope now ap¬ 
propriated and many thou- 
w sand acres of farm lands In¬ 
adequately supplied with 
water for irrigation. Den- 
soon ns carrying facilities are 
in demand Until the time when 


“Moffat Road" became, then, *«««• «* W*h ss Six psr rent and constant straggle to keep tbs Use open adequately supplied with 

merely a local line, spending water for Irrigation, Dn- 

threc-fourths of its gross income In the almost unending eliminate 23 miles of trackage. Aside from mastering ver*s new supply, as soon ns carrying faculties are 

struggle to keep list right-of-way over the “backbone of ihe snow-clearance problem already referred to, the ready, will be at once In demand Until the time what 

the continent" clear of mow, with the additional terrific maximum grade mi the entire line will be cut to 2 domestic use Is paramount, the dty can derive an 

handicap of a 8 per cent maximum grade The scrap per cent The saving effected by this will be made annual Income of not less then a hundred tbouaand 

heap wus the Inevitable, final wlndlng-up place for Its graphic bv Lirntrastlng the irrewnt haulage of a 40-tan dollar# from thla source, consequently, It can well 

affairs unless ihe great tunnel could be put through We coal train from northwestern Colorado with the event- afford to pay a rental, for tbs are of the pioneer bore 

need not recount here the long story of the many ual situation. Whereas today It takes eight locomotives as a water conveyor, that will pay for its construction 

unavailing attempts to see this accomplished through to get stub a train over Corona Summit, eventually .me In s short term of years. To secure proper drainage of 


dollars from thla source, coneeqmntly, It can writ 
afford to pay a rental, for the use of the pioneer bore 
as a water conveyor, that will pay for its construction 
in s short term of years. To secure proper drainage of 


> doing away with the roads’ chief handicap a 


near the center, the westward grade being B80 end 


r ownership However, In May. 1022, the only will be needed for haulnge through the tunnel In underground water, the peak of both tunnels will be 

nte legislature passed an act that will as- so doing away with the rosds’ chief handicap some- near the center, the westward grads being 

miplethm of the tunnel This provides for thing Uke a bnlf million dollars will he saved In yearly the eastward 020. When the small bore Is 

, of {(1720000 In Isolds for Its construction, operating costs, and depMiduhle transportation will, it water conveyance purposes, to get the flow 

i lng gunninteed bv all the private property Is estimated, quickly double Its business. peak, an Intake shaft a hundred and flfty feet 

is Is-en designated ns tho “Moffat Tunnel Wliat Is known as the “ploneer-lsire' method of con be necessary at the western portal. 


1 by the builders of the Moffat 


will most benefit from the put ting through the famous Simplon tunnel between Italy possibility of monopoly, any railroad that wishes may 


earned with ttnd which will most benefit from the pul 
ting through of the w hole uffnlr Recently the last lege 
battle was won with the United States Supreme Court’ 
finding that the Imslc law was constitutional, and s 


peak, an Intake shaft a hundred and flfty feet deep will 
be neceesary at the western portal. 

Because the tunnel will be a public Improvement pur¬ 
posed to serve ns many uses as may be and free from 


print the Tunnel Commission drilling 


the Canadian Pacific In British Columbia, requires the the building of the tunnel—the Denver k Bio Qrande. 


will have construction contracts read} for bidding If prlmnry oiierutloa. Where under the usual method w 
not actually let oa the main bore la restrit - ■ 

This Incredible speed In getting things under way Is from the two ends, the fai 
due to the fsef that file determination of tlie tunnel bore”—doe to Its much ante 
site will not, as Is usually the case, hove to bn made a cuts to he run out from It 
matter of months of surveying and preliminary engt and double headings along 
neerlng study. Major I„ D BlauveR, who wna for many of them. 


; of a smaller, auxiliary tunnel parallel to the There Is no question that, so far as the Moffat Una 
f alteration. Where under the usual method work Is concerned, the putting through of the big bote will, 
main bore la restricted to simultaneous drilling after long yean of frustrated ptafla and shattered hopes, 
ie two ends, the faster progress of the “pioneer bring about Its completion, thereby opening np tor do- 
due to It* much smaller diameter—permits crow velopment a vast area Is northwester* CMorsdo and 
he run out from It to the line of the main bore northeastern Utah, and eeubllshtng the full rignl&Oance 
able headings along the hitter started from each of the Moffat road In the general sqhsnw <t trens- 
u v continental transportation. 




DttSMBtt, 1928 
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AT Mycenae. the city of Agamemnon, new pages of 
•fX history an Mnc uncovered according to Mr A. 
J. B. Waco, Director of tbe British School of Archae- 


tfeoa at thla classical cite. In tbe private apartment* 
of the palace a tank-bath tinea with red stucco was 
discovered. Bare were fotmd the brtmse dagger* 
and tbe vase which we picture. Extraordinary 
domed tomb* ware found whit* 


both Imagination for drawing plana and knowledge 
for making calculation* and ronetnirtlon. The palace 
on the enmmlt of the Citadel now nppeora to have been 
a large building with eeveral stories. Tlie palace was 
built about 1400 B 0. Other work Included the ex¬ 
cavation of the fort or signal station on the summit 
of Mount Hagios Ellas (2fi00 feet) whence the news 
of the fall of Troy might have been flashed by Are- 
signal to Mycenae below An examination of tbe 
tomb* shew that the later members of the family 
seemed to have bad no scruples in sweeping aside, or 
throwing outside the bone* and other relics of 


MYCfeNAB, THE CITY OF AGAMEMNON, AS BROUGHT TO LIGHT BY THE ARCHAEOLOGISTS 


the earlier Interments and appropriating valuables. 

Our photographs show the undent Ureek weapons 
recently found in Mycenaean tomha, ns well as a 
fane or jHr with a highly realistic octopus design The 
topmost right hand photograph shows what was once 
tbe approach to Agamemnon's throne room—the great 
south stairway of the Pnlnre of Mycenur The draw¬ 
ing below It shows tlie building tecltnlquc of the ISth 
century B O, In this case the door of the "Lion 
Tomb.” The large view shows the fit udel on the 
mountain at the left We are Indebted to The lUut- 
tmtei 1 onion Vein for tbe photographs and data. 
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The Heavens in December, 1923 

Mathematical Theory and Observed Fact Regarding the Nebulae 

By professor Henry Noms Russell, Ph.D. 


poke last month of tlte spiral i 
l|W| tin Ir strange forma, stranger motion*, nnU 
ftlH enormous alxo No one ooulil follow uu< h 
U '«SI u story without the Instinctive question, 
'lint what ure these nebulae? Hnve we 
nny idea of their real nature? 

Though this laid query cannot be nnswered with as¬ 
surance toduy, we ore by no meuus In utter uncertainty 
The astronoudcal world jsissesses it tlieory of their 
nnturt width nmtebes the prlncliml facts so well that, 
though "not proven,” It cominunds the sympathy und 
indeed the belief of the most isinqietent authorities. 

Perhaps the most ronmrkable feature of this theory 
Is Its orlitin For once, we come on the run. cuse of a 
hyisilhesls of great practical attractiveness which orlgi 
nated, not from u study of the Indies to tie explained, 
but front purely theoretical considerations develoistd In 
tho Investigation of a highly tcenerullxed problem 

We refer, of course, to the remarkable work of 
Joans—one of the most dlsllngulslied of English mathe¬ 
maticians, who hns hardly a rival In that 
difficult field where mathematics, physics, 
astronomy and geology may dispute the 
sovereignty The abstract problem which 
lie wus discussing wus tin nld und Intri¬ 
cate one of tlte bebuvlor of n muss of ro¬ 
tating llutd Such a muss, If Isolated In 
spare would settle down, under Its own 
gravitation, Into some definite “figure of 
equilibrium' If the muss was not rotat¬ 
ing nt nil tills figure would olnloush be 
a spliere. If the fluid was Incouiprosalhte, 

Its density would be the same everywhere, 

If compressible, It would he denser—prob¬ 
ably much denser—at tlw center bat still 
spherical 

I-et u* now suppose the mass to Ik 1 In 
■low rotation. The problem is more coni 
plex we hn\e a centrifugal force, acting 
outward In the plune of the equutar, com¬ 
bining w 1th gravity It Is easy to see that 
If small, this force will make tlte lstdy 
bulge out ut the equator and flatten down 
at the poles, lint tho amount of the bulg 
Ing Is not easy to compute, for the very 
change of shape alters the gravitational 
attraction ut the surface Bor slow rota 
tlon, however the prohloto wus solved a 
century ago—lit least, for the homogene¬ 
ous innsg. The croas-secllon, ulong u 
meridian, becomes an clll|ise wldle the 
equator Is still n circle. The enrth and 
Jupiter, though denser toward their cen 
ter, Illustrate this ease 

Figures of Equilibrium 

But what If the ratutlaa grows more 
rapid—as must nrtuallv hnp)ien If the 
muss risds down und contracts? In this 
event, n homogeneous mass will become 
more and more flattened at the poles, with 
Its equator circular, until it reaches u certain limiting 
shape nnd then n strange thing hnitpens. The equator 
Itself Incomes elliptical, nnd the mass resembles In 
form a cake of toilet soap, rotating about It* shorter 
axis. With increasing rotation, the long diameter of the 
equator lieeomes twice, and even three times, the other, 
so that the figure la almost olgar-ahapeil Then sgaln 
a change occur#. Ono end of the “cigar'’ tends to 
elongate nnd the other to become short and thick At 
this iNilm t 1 m mathematical analysis becomes appall 
Ingly complicated, and It was not until Jeuus attacked 
the problem (a little matter of a year or two of ealeu 
lallon) tlmt It wus cleared up. 

Ileyond (Ids point, he finds, there can Is* no real 
equilibrium nt nil One end of tho M clgnr’ lengthens 
rnpblly, the other fattens, and a neck forms between 
them Doubtless this neck soon breaks, nnd we get two 
Independent masses rolutlng nlsmt one another, and 
almost In contact—after which the friction of the tldea 
which they raise on one another will drive them slowly 
apart, ns Darwin showed years ngo 

Practically every stage bevond tho (mint of actual sep¬ 
aration Is exlilldtcd to us among the eclipsing variable 
stars Hut these stars are formed of compressible gas, 
und must lie condensed towanl their centers. IIow will 
this affect things? 


This pmblem 1* even a more difficult ono than the 
other, but Joans has successfully attacked It. IT the 
centnil conchnsallon Is small or moderate, the course of 
events follows essentially tlte line already sketched But 
If the outer lturts are of low density nml the central 
condensation grent, the whole story changes. For slow 
rotution the shape Is much ns lieforu, but as It spins 
faster, the sharply curved purl of the surface becomes 
more and more localised at tho equator, and it eowo* 
to resemble a double-convex lens (or a reading-glass 
without Ihe frame) Blnully the equatorial edge, at 
first rounded, becomes quite slmrp At this stage the 
centrifugal font* ut the equator Just balances gravity, 
and for any further rotation something must break 
loose For n mass quite Isolated In apuce, the surface 
portions would licgln to spreud oat In tin* plane of the 
equator Inlo a wide, flat sheet, lint no nctunl body even 
In Interstellar spare, Is quite Isolated The attraction of 
the neighboring stnrn at least, must act upon It nnd 
produce forces of the same nature na those which raise 



be found repeatedly on nebular photograph*. If such a 
success was not enough, It must he added that Jeans, 
assuming (us seems reasonable) that tlw condensations 
In the spiral arms of the nebulae are a* big (or, rather, 
as massive) us stars, finds It possible, from general 
considerations, to work out roughly the also of the 
nebula and the rate at which It la throwing off matter 
from its rim. He la thus led to estimate that the dis¬ 
tances of the great spiral* in Andromeda and Ursa 
Major are of the order of 3000 and 0000 light years, 
which Is consonant with what other Information we 
eon get upon the matter, while the messes of the 
nuclei must be enormous—in the Andromeda nebula, 
perhups a billion times that of the sun 
No other theory of spiral nebulae has so far been 
proposed width Is anything like as satisfactory lint 
difficulties remain. One la found in the fact 
clearly proved by van Maanen, that tlw 
motions In the outer port* of the arms In¬ 
crease as If athwartwlse force wus acting 
upon the particles. Another Is that the 
spectra of the central portions are Just 
w hut might be expected from a cluster of 
stars generally similar to the-sun Yet nt 
the probable distances of these nebulae, 
the Individual stars should be shown on 
our photographs (unless they were nil 
much fainter. Intrinsically, than the sun) 
Twenty years lienee, or even ten, there 
may be other chapters to add to our story, 
equal In Interest to any that have so far 
been read. 

The Heavens 

The winter sides are now In their full 
glory Orion hlaxus high in the southeast, 
with Taurus above and Hlrlus below Pro 
cyon, Castor, Pollux and Begulus are all 
In the east—the last rising The Great 
Bear ascends In the northeast, tho Dragon 
swings low In the north, and Cassiopeia 
nnd Ccpbeua are sinking In the northwest, 
above Cygnns, which Is setting Auriga 
nnd Perseus are overhead, Andromeda, 
Arles nnd Perseus In the west, The south 
west, with the sparse stars of Bridonus 
und Cetas, Is the only dull part of the sky 

The Planets 

Mercury Is an evening star all the 
month, bnt Is so fsr south that he will be 
hard to see. The best time is about the 
ki Jul 27th, when he Is farthest from the son, 
oeki Ju. it. but even then he sets at 6 P M 
kt Ju n Venus Is also on evening star, bnt la 

further from the sun than Mercury and 
much easier to see By the end of the 
month she remains In sight until fl 4S, 
nnd slionld be easy to see Just about dark. 

Mars Is a morning star In Virgo, rising at &90 A. M 
In the middle of the month. On the Amt be is In con¬ 
junction with Batura. 'The two planets are lft* apart 
and should present a pretty spectacle. 

Jupiter, too, Is a morning star, bat much nearer the 
sun, and does not rise until nearly 6 A. M 
Uranus Is in Aqusrlns, and is In quadrature ei 


I lie tides In our oceans. The outor edges of the lens- 
shaped muss, In this crillcal stole, will l« very sensitive 
to the smullest forces, and the outcome Is that the out¬ 
flow of mutter, thrown off by the rapid rotation, will 
take pluce at two opposite points on tho equator, the 
"hlgh-llde regions," so that It will escape, not In a 
sheet, hut In two oppositely directed streams. If the 
quantity of outflowing material is small, It will dissi¬ 
pate Into space, If It Is large, tho mutual attraction of the sun on the 0th, so that he can be observed nil the 


the particles will keep the stream from spreading out 
laterally, and It will form a long filament There In, 
however, a strong tendency for such n fllott 
up longitudinally into separate hits, Just i 


evening. Neptune Is In Leo, and rises about 9 P M. In 

. T the month. 

Is in her laJt quarter at 0 A. U. on the 
1st, new at 8 P M on the 7th, Jn her first quarter at 10 


Jet of water (under quite different fbrees) breaks up P >1 on the Mth, full at 8 A. M. on the 23rd, and la 


Into separate drops. Bo our rotating t 
enough, will surronnd Itself with a swarm or small con 
ilensatloas arranged In streams along the bulk of the 
filaments from which they have been formed, and lin¬ 
ing from two opposite points on the periphery of the 
central mass. 

Msthematlcs and the Nebulae 

All this came os a definite, hut in a sense unexpected, 
result of Jeans’ mathematical reasoning The resem¬ 
blance of the resulting picture to that actually presented 
liy the spiral nebnlne Is striking to a degree. Indeed, 


If huge her last quarter again at 4 P M. on the Both, She Is 
nearest the earth on the 0th, and farthest away on the 
19th, During the month she posees near Baton and 
Mon on the 4th, Jupiter on the 0th, Mercury on the 8th, 
Venus on the 9th, Uranus on the 14th, and Neptune 

again on th® 20th, 

At 8 54 P M on December 22nd the sun reaches his 
greatest southern declination, and enters the sign 
(though not the constellation) of Capricorn—and. In 
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Metering Water by the Wholesale 

V A8T quantities of wuter are used by modem large 
hydroelectric power plants and tho problem of 
metering this water, wherever this Is required, Is not 
such n simple mutter us would at first thought appear 
Several methods have been used but none huu been sat 
Isfactorlly accurate when the work Involves such lurg. 
uinoants of water In factories, water Is often weighed 
In tanks, made to tip uutomultmUy when filled nnd 
spill the water Into other reccptnc lee Nothing tike this 
could possibly be used In such Inrgo power Installations 
as, for Instance, a certain one which uses 8500 cubic 
feet of wuter per second. 

A new method Of measuring water has been worked 
out by Professor O M Allen, of Worcester Polj tec tinlc 
Institute and In practice 1ms given retimrkuhly accurate 
results. Common salt or sodium tldorlde inereuses the 
electric conductivity of water and this inrreuse Is In 
direct prnportlnn to the amount of salt In solution 
Ilrine la Introduced Into the pipelines at a considerable 
distance upstream and automatic timing devices record 
the changing conductivity of the brine as It passes given 
points at whleh electn>des are Inserted on opixislte sides 
of the line By dividing tho volume of the pipe betw een 
the two points by the rate of passage, flie rate of How¬ 
ls nrrlvetl Ht YYlien tested agnlnst tho weir and ton 
turl motor the new method Is found to be very accurate 
It proves superior to the method of measuring stream 
How by the submerged float method and It Is vastly 
better than tho method w hlch requires exismslve tanks. 

Pulling Down a Church Steeple With a Motor 
Winch 

A STRIKING example of tho all-around usefulness 
of motor track winches whs brought to light the 
other day In Jamestown, N T The Presbyterian 
Church, ono of the ell) s old landmarks, was being 
wrecked to make way for a new hotel Higgins A 
Haupln, contractors for I be Job, swung a hwtvv cable 
from the top of tlie steeple to a motor triuk win.li 
mounted mi a six ton motor truck On the first attempt 
to pull the steeple over the cable snapped A m w cable 
was attached The win. h o|s>rated liy the triu k engine 
wound slowly around After straining nnd craeklng for 
about three minutes, the steeple f. tl with a crush that 
could he heard for several blocks 

Small capstan winches, operated on the motors Idling 
power, are coming Into widespread use as regular equip- 
ment on motor trucks. They are used for a surprising 
number of Jobs from loading tratks to lmulln.' heavy 
bolters, from hoisting safes to wrecking buildings 

Chewing: Up the Soil for Better Crops 

O N the American market loda) tliero are several 
different nmnufnt lures of garden traders und 
now from England comes the description of one which 
differs radically from tho American variety In that the 
soil Is worked by a revolving member called a miller, 
Instead of by the common toothed cultivating attach¬ 
ment The function of the miller Is to chew up the soil 
mixing, lightening nnd Incorporating It thoroughly with 
the fertiliser tliut lias already been spread over It 
Tho rototllter Is driven by a two-cycle, 8 to 10 horse¬ 
power engine Lubrication Is provided b> mixing the 
oil with the gasoline In the tank, ns In small cnglm-s 
used on motorboats. The engine Is cooled by means of 
a radiator of two gallons rapacity nnd by n flin running 
on ball-bearings. Ignition Is bv high tension ningnelo 
As In the case of tho garden tractor the controls are 
led to the handlebars. The motor Is equipped with an 


■rklng on tho 
lab) rlutli principle 
The hull wlieel shaft Is 
driven by u steel worm work 
Ing on a pliosplior-hrmuc 
worm wheel The genr* lire 
of hardened nl.kel steel und 
ran In nn oil liath Two 
siiecds are provided for, the 
high s|a-od corresponding to 
over 1 >4 miles j*r hour and 
the low Sliced lx Ing % mile 
Iier hour with engine run 
nlng at 144X1 rp in The hull 
wheels are 18Incites Indium 
eter and the extrema width 
over all, without the regulur 
341-Inch miller, Is 24 
The miller Is driven liy ii 
bevel pinion and crown w heel 
cm last'd In an extension of 
Hie gear box which fonns 
part of llio lsidy and these 
run In oil Tho mllkr drive Is 
llie hull wheels, iiemiltting llu 
about without ii|srating the 
miller 'I he latter revolvis at 
twenty coll springs on whose 



An odd spring suspension which takes the place of the usual shackle arrange* 
ment and which Is mid to make for greater riding comfort 


lnde|>ondent of that of 
rolotllhr to Is moved 
mtotllllng ns mlicr nr 
150 rpm and tarries 
extremities are filled 




twenty seml-Urt ular hooks of steel Tliesc are the tools 
whhh utlutk Hit soil The totul weight of the muthlne 
Is 050 pounds uml Its height Is 47 Indies 
One of Hie most sulisfuitory qualities of lUW cult! 


al Ing device Is Its 1. 


BetettHer la •pentfoa. with a diagram showing how il 

tow up tho mU and leave It in a pulverised, aerated er 


•peed. In order to do good 

work n garden I motor should 
not bo geared so us to rim as 

fast ns three miles per hour— 

a speed at whltli the control 
of the Its,Is Is erratic, esjie- 
clnlly In rough or lumpy soil, 
therefore the low sjsied of the 
rototlller Is an advantage 

Tale 

T AIjC Is by no uieuns used 
only for tlie munufiiitun 
of lull uni jsiwder Mu.li of 
It Is unsuitable for this pur¬ 
pose und Is used In imlnt as 
n Ink]) nutKrhil for filling 
paper, for use In tho manu¬ 
facture of ruhlxir, und naif 
Ing Much of the tali used 

comes from northern N.w 

York, Vermont und Virginia 

The tab risk of New York Is 

mined and brought to the talc 

mill where It Is ground In bull 

mills until It will puss a 3J5- 


Taking the Roughness Out of Ruts 

S TILL another device for taking tho roughness out of 
nils now makes Its apisMiruncc This time It Is In 
tho foi m of a mw t. po of niiimii.ilille spring KUH|>enxlnn, 
Workctout bv L II idimuonx of lies Moines, Ih 

4'onxiru.led on Ih. theory Hint unsprung wilglit Is 
I lie intinv to riding comfort Timmons, through the 
medium of rolling mntui t Itearlngs and relief springs, 
lias iv.dvtil a tyis* of spring Hux|«n«lnn which Is shown 
In the accompanying illustration The roar auxiliary 
rell.f spring here shown Is composed of doll Id. trans¬ 
verse slrulkht lamina led springs soured at their ren¬ 
ters wllh a ralUr bearing ok. Ills ling Joint between. 
I'ik li end .if the upts-r spring is connected to Its sldo 
frame by means of a ndler Ixarlng device Tlie lower 
springs un Is Id In rontiut with the side springs by a 
riiblier pudd.d stirrup wllh n hull lieurlng between the 
siirlngs making a frlcilonless ..mnotlon nnd nllowlng 
n grt liter range of spring or axle movement than with 

Tlie front nil. C spring Is n quarter elliptic laminated 
spring numbed lo lln r.nr end of III. present serol- 
eillpilc side spring bv u connotlon en.using n bnrrel- 
shil|X*d rolhr iH'iirlng, the till, k end Is Ing rigidly at 
tallied to the fnuiii The effect of this comhlnntlan, 
unonling to lln Inventor, Is Hie same ns that of u long 
straight spring, since the urrnngi nsnt allows double the 
ordlnarv range of spring iiioviincnt In this manner 
nidi*less spring omno lions Ink. the place of spr.ng 
slim kies will, li are subjected to lienvt loads Snubbers 
fram nxl. lo frame privent t‘xcessl\e changes from 
normal positions 

Asphaltic Types of Pavement 

I N AK> lending iltles of the I nllol States tlure to 
enough pnvem.nl lo eovt r an eighteen font street 
that would twice emlr.li tin gluts Tills mileage by 
fur exceeds that of ever, oilier country of the world. 
Of this totul amount of pavement 78 per rent is of tlie 
ly|s> higher than unlirlanmd macadam, Including about 
a per cent of brlik, H [icr cent of stone bbs.lt, 3 per 
.-eat of wood libs k, about ll i>er cent ..f Portland cement 
con. n te, 2 fi per cent of tar macadam nnd B4 per cent 
of asphaltic types. 

Tin ov< rwhelming iiredomlniince of the aspliultic 
types of |inv.ment 10111.11!.* the determination of mod¬ 
ern clllcs to eliminate dust, noise, sh.sk nnd Interrup¬ 
tion to train. In strixt eonstrucllon ns far os possible 
Hie vast network of underground structure* In Amer¬ 
ican cities. Including win*, pipes und conduits, make 
It necessnrv to o|sm the luivemenl lit frequent Intervals 

to obtain access to these underground services. Tho 

engineer must, Iherefore, provide a imvenu'ut which can 
he cut through without gwent Irauhlt und exismse, which 
ran Is? rendlly repnlnsl und which, after It lias been 
repaired, blends wllh llie old pavement 
For fust moving trallh the modern eltv pavement 
must lie smooth not only to permit the rapid nrtd com- 
fortahle move mint of velil. li* lint to conserve motor 
fuel anil tin* Onlv n sllglit suvlng In the operating 
cost per molar vehicle bv reason of the snHsith pave¬ 
ment reai lies nn aggregate, when the vast number of 
motor cars Is cnsld. red, lo Justify a considerable out¬ 
lay to obtnln durability and snuxithness. 

Iinimet or the |siundlng of heavy motor track wheels, 
has nttrueted llie anxious attention of <ltv highway 
engineers to un Increasing degree during the past ten 
years. A track wheel wllh a dmp of only .me Inch 
when In motion delivers n blow equivalent to at leust 
rIx times Hie dead w.lght Cltv engineers therefore 
attach In. renslng lmisirliinci to Hi. Ibxlhllllv and n- 
slllenov of city pavements so us lo take up the shock 
of Impact. 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Various Arts and to Patent News 



Drip Coffee by Machine 

A N automatic coffee dripper to moke 
real Iren<h coffee that doe* away 
with the laborious process of pouring a 
teaspoon of water at a time Into the pot 
hue be*n Invented bj A U Lockett 
wholesale machinery man <f New Or 
lean* The construction and principle are 
alioan In the pit tore Cold water la 
plated In the reservoir at the right The 
water passes through the pipe to the 
huliow lame which la heated by electric 
Ity or can be placed upon an ordinary 
move A* the water bolls It rlaea In the 
pipe on the other side and aprnya out 
through the novrle at the top nptn the 
coffee in Hn ordlnurj knnth drip coffee 
pot A stop valve prevents the hot watt r 
from rising Into the reservoir A small 
pipe exhausting through the reservoir 
and Into the large pipe leading to the 
heating chamber takes care of the expan 
slon when the nosrle opening tsn t large 
enough to exhaust tlie full rush of boll 
Ing water and steam 

The T-Sqtnure that Stays Put 

A NKW combination drafting lnstrn 
ment uses a suction cup fur bolding 
It to nnv surface It 1s placed upon The 
cup Is Inflated by pushing on the knob of 



Sncttsn-eap attaduaeat far hiWsg 
drawt^ iastraamnt to tbs beard 


the handh as Illustrated It will hold 
the Instrument to the btmrd from ten to 
fifteen minutes The cup can be turned 
nut of the way when not In use The 
instrument combines a protractor ruts 
and r square All angles are quickly reg 
Intel ed bj operating tbs Instrument 
around the pivot point which Is the suc¬ 
tion tup The holes In the rule are foi 
< bulk i*ilnts and are placed every Inch 
for describing tire las 


A New Msthod for Determining 
the Rate of Sulfation of 
Storage Battery Platen 


S TOllAOE batteries hate recently come 
into very extensive use particularly 
In connection with automobiles and any 


caring for such batteries Is therefi re of 
considerable general Interest Die life 
und efficiency of storage batteries depend 
upun the purity of the matt rials used in 
onstructing the plates and on the purity 
of the electrolvt« Hut little exact In 

toiiiiathm is available on the effect of 
Impurities In the solution which serves 
as tin* electrolyte and the methods ordl 
naiily employed for dctermtng the effett 
of such impurities are time consuming 
and often Inaccurate 
A new method lias been devised by the 
Bureau of Standards for measuring the 
rate of sulfation of the plstus resulting 
fr im It* ul u< tlon This nit tliod Is ni| id 
and accurate but requires some special 
uppurutus lly this meth d a study has 
been made of tlie rate of sulfutlcn »f 
both positive and negnlive plates In antu 
liens of tarring concentration The re¬ 
sults are describe d In Tec hnnhigtc Paper 
No J2~i < t tin Hureau of Standards 
which may be ohtalncd from tlie Super * 
lntindent of Documents (Jovirmuent 
I’i Ini Ing Office Washington D C HI 
onto n copy Tills paper covers the first 
step in a more extended Investigation of 
tho effect of Impurities 


Dine muon of Logging and 
Safety Code 

T flh Bureau of Htandards has pre¬ 
pared a discussion of the recently 
adoided safety code governing legging 
and sawmill operations This discussion 
is Intended to explain why certain provi¬ 
sions ars Included and also In some In 
stances to gt\e further details concern 
tag methods of safe operation. It will be 
recognised that this Is In line with the 
dlscnsidnns published on the National 
Hectrical Safety node, known as Hand 
book No 4 of the Bureau of Standards 
and the discussion of the Head and Eye 
Code entitled Handbook No 2 of the 
Bureau or Htandards The discussion 
will he Illustrated hy photographs taken 
In the field by the Bureau s engineers by 
(he United ft tales tnrest Service and 
utrioua State commissions. 

One interesting item In this discussion 
Is the dew rlptlon of the V notch method 
of foiling tress Tills w os worked out by 
the Southern Pine Association for the 
puns se of preventing • kick backs' of 
the butt or the Ing is the tree fell Not 
aulv was tills method successful in pre¬ 
venting such “kh k backs but whan put 
In practice It was found that It gavs 
larger yields of sound timber than the 
old method of making a borlsontal cut 
A reproduction of the poster published 
hy the Southern Pine Association Is 
given In ootmectlm with tbs description 
of this method 


Micrometer and Soap Gage in One 

A N automatic spring driven measur¬ 
ing machine, controlled by contact 
with the object being measured, combines 
the functions of the hand micrometer and 
the limit snap gage It la an automatic 
micrometer having an operating range of 
080 Inches, an adjustable range of one- 
half inch and an interchangeable to ter 
iu> re segment on tbs Index am It la 
Nutomatlcallv centered and squared on 
the work lhe micrometer spindle Is 
nut< mntlcaUy released, automatically set 
to a definite pressure and automatically 
kxked to retain the rending as the In 
strumrnt la withdrawn. It follows up 
HiictiKHlve reductions and Is set back by 
hand to receive the next piece 
Tl e automatic action eliminates all 
need of skill or training in its use There 
are no micrometer scales to he read and 
Interpreted. There Is no reading to be re- 
meuiliered, drawing rise to be subtracted 
or calculation to be made and no numer 
leal tolerances to be considered For pro¬ 
duction use It Is adjusted to read aero at 
the finish alse It then rends directly on 
Its dial the amount that the work Is vet 
to be reduced The reading Is automat 
Ically retained and the machine tool mav 
be accurately set for the next reduction 
or the finish cut There Is no guesswork 
or time lost In working down to rise 
rbe operator gives all bis undivided at 
tentlon to the efficient reduction of the 
work within the acceiitable precision as 
graphically shown on the tolerance 
plate 

A measurement takes only two seconds 
with one hnnd It can be taken in any 
position anil from any direction as there 
Is no mechanism to be manipulated and 
thq dial need not be In view The dial Is 
large the scale open the lines nnd fig 
urea distinct nnd the sero In the same 
central position for nil adjustments 
It Is always adjusted and used to the 
tadix line representing the exactly cor 
rect slw of the product The user alma 
at the correct rise and produces a sub¬ 
stantially correct average rite, while the 
tolerances are employed as the on a 
sloonl extreme deviation conceded In the 
Interest of rapid and cheap production 


Method for Makfa* tho Interior of 
Automobiles More Comfort¬ 
able in Hot Weather 


A TTENTION has been called prevl 
ouslv to a simple means for de¬ 
creasing the beat radiated through a tent 
or < ther light covering which Is exposed 
to the sun By coating the under ride of 
the tent cloth with aluminum paint the 
licit radiated from the under ride hi re¬ 
duced by 86 per cent Painting the out¬ 
ride with aluminum paini was found to 
lie slightly lees efficient the beat radi 
aled from the under ride being reduced 
only about 80 per cent 
Coverings of conveyances, such as, for 
example, tbs tops of automobile* Ice 
wagons, etc consist of doth, the outride 
of which Is often painted with a black 
com pod linn which absorbs perhaps 00 
per cent of the suss rays, practically 
half of this la rersdlstcd from the under 
ride of the doth Tests are In progress 


tops redness by 60 to 80 per emit the 
intendty pf the beat restated turn tbs 
under rids into tbs I nterio r of tbs c m- 



Tka automatic micro molar, that «*• 
charges also tbs fsnctloM of s UmM 
•°sp Pit 


The Indtridnal Radiator 

ItEIIETOFOKH, hi heating a stngto 
n rooui that tuts no connection with a 
c Mitral heating plant for the entire hotwa, 


some sort, radiating Its heat directly Into 
the atmosphere of the room Whether 
the stove be a wood coal or oil burner, 
whether It be used with or without a 
pan of water to maintain the proper de¬ 
cree of molaturi content In the room, 
there are serious drawback* to this pro¬ 
cedure These seem to be avoided In tbs 
individual radiator which we Illustrate 
lierewlth Tla. bottom tank of gasoline 
feeds the two burners In ranch the earns 
wnv as with tlie lunvrntl nul gasoline or 
keroeent water beater These burners 
heat the air in the smaller cylindrical 
chambers above them and the hot air 
beats water In tbe larger cylindrical 
comport mriits Just below tho radiator A 


thermo-riphoaic circulation la act up 
through the radiator, and the latter radi- 
ate* beat to the room Just as does the 
radiator of the conventional hot water 
beating system The radiator tubes are 
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of copper. Fuel rad water for a week'* 
operation, it la claimed, are supplied at 
a ring!# charging of the tanks. The ap¬ 
paratus la recommended, and is obvl- 
opsly of vnlue, for isolated rooms and 
nnheated apartments. 

Aecancjr of Analytical Weights 

A N Instance of sustained accuracy in 
the weights which are now being 
submitted to the Bureau of Standards 
for test was noticed during the past 
month. In a shipment of nine sets, con 
talntftg a total of 216 weights, all were 
within the required accuracy Only once 
before has a larger number of sets been 
submitted without some of the weights 
baring errors greater than the proscribed 
tolerances. The fact that such shipments 

ally. Is an encouraging Indication of the 
goiid work done by come American 
makers. It need not be said that such 
sustained accuracy would haw been en¬ 
tirely out of the queatlon as recently as 
tan years ago. 


Tb« Renewable Eraser 

T HE consumption of circular erasers 
In the ordinary office U very heavy, 
and these handy little correctors constl- 


ery MU The metal holder and the brush 
(If the brush type be used) cost the 
manufacturer more than the abrasive 
business section, rad, with this fact in 
mind, a Pittsburgh concern has pat oat 


of the eraser ensemble from the waste 
bariwt. A new eraser goes Into the old 
holder. Just m a new pen goes In the 
old penholder. All that Is neoease ry is to 
loosen the screw, make the substitution 
and replace the screw We don’t throw 
away penholders or drill handles | why 
throw away eraser handles? 



The Home Phuaber 

I N the best regulated families, coffee 
ground* rad grease get into the drain 
of the kitchen sink and check or stop 
entirely the flow of water The bandy 
little aid to good housekeeping shown In 
the accompanying photograph steals a 
few plums from the plumber and enables 
the mistress of the house to clear out 
the pipes herself It is used, ns shown, 
with a little water In the basin of the 
sink It works through hydraulic pres¬ 
sure, and is powerful enough to force 
down Into the trap almost any accumu¬ 
lation that may be In the pipe. 


Medicine to Breathe 

P HYSICIANS often prescribe the In- 
holing of medicated vapors In treat¬ 
ing coughs and other disturbances of the 
cliest cavity, the nose and the throat 
But a proper and continuous supply of 
the vapor, of uniform concentration, has 
not been easy to obtain. The croup ket¬ 
tles, steum atomisers and Inhalers of¬ 
fered have been but halfway measures, 
lacking the proper efficiency 
A very clever Invention has, according 
to tlie claims made for it, solved the 
problem. The Idea la that of the old- 
fashioned lamp wick, but the wick does 
not carry the fuel. It carries. Instead, 
the medicated liquid which It (s desired 
to vnportn* for the patient to breathe. 
It draws this from a reservoir, Just os 
the lamp wick draws Its Ml. The wick In 
the radlodor, as the apparatus Is called, 
however, passes over the surface of an 
electric light globe of a type whose lumi¬ 
nous efficiency Is rathfr low, and which 
therefore develops more heat than would 
be desirable If It were being used as a 
source of light With the rick carrying 
the medicated liquid In minute bul uni¬ 
form quantities to the large, evenly 
heated surface of the globe, the fluid 
vapor!see at once and at a constant rate, 
and the patient Is assured of exactly the 
atmosphere which has been prescribed 
for him A larger and more elaborate 
model than the original one Just do- 



boa t throw away the handle of the 


circular 


scribed passes the medicated vapor 
through a water-snaked gauae cylinder, 
reaching the patient only after this Alter¬ 
ing, and giving double assurance of a 
water vapor continuously and evenly 
medicated. 

The Exploding Plow 

QOMBTHING new In plows Is being 
O marketed, based upon patents Issued 
to Herbert Knight of New York. Instead 
of simply turning the ground over, the 
Dew implement shatters It the pulveris¬ 
ing being accomplished by a series of ex- 
plosions that takes place below the sur¬ 
face. The plow is propelled by a gasoHnh 
motor, the exhaust gases from which are 
conveved through a suitable pipe Into 
bolkrw cultivator teeth which extend Into 
the soil The lower end* of there teeth 
have suitable opening!, through which 
the gases discharge with detonating 
force. The ground is thoroughly broken, 
the weeds torn out and the earth left 
in a fluffy slid highly aerated slat*. The 
detonating gases ore mainly carbon diox¬ 
ide, water vapor, oxygon rad nitrogen, 
aB beneficial to plant growth. The force 
of the explosions destroy* fungi, undesir¬ 
able animal Ufa, egg* and larvae. 


Cooventence for the Smoker 

A VERY complete and handy match 
box holder ha* recently been In¬ 
vented by 13. R. Gnaauu of Columbus, 
Ohio. It Is manufactured In two slaes, 
the smaller for safety matches and the 
larger, as Illustrated, for, double-tip 
matches. Both slaes have fireproof recep¬ 
tacles of ample slae for the recetition of 
burnt matches, as well as fireproof ash 
trays. ltoth are adapted for mounting 
uixrn any vortical, horisontal or Inclined 
nurture, or to set loosely upon a horison- 
tal surface such us the top of a cigar 
case or counter The smalt rise Is admir¬ 
ably suited for mounting iii*m the In¬ 
strument board or windshield of on auto¬ 
mobile An empty box cun he removed 
from the holder and a full Imx substi¬ 
tuted In less time than It takes to tell 
iilmnt It The mutch box Itself In held 
securely In the most convenient httlf-open 
position, and does not have to be broken 
out at one end to facilitate the removal 
of mutches. Both holders are made of 
sheet metal. 



Tha sleet ric vaporiser for medicated 
vapors 


Methods of Measuring the Proper¬ 
ties of Eloctrical Tniuilatlng 
Materials 

S CIENTIFIC Paper No. 471 of the Bu¬ 
reau of Standards which cun be ob¬ 
tained from the Superintendent of r>nou 
meats, Government Printing Office, Wash 
Ington, I> C, at 18 cents u copy, do¬ 
ts rtlies methods of measuring the prop- 
erUee of elcctrieul Insulating materials. 
Thl* paper gives a series of electrical, 
thermal, chemical and mechanical test 
methods which hnve been found useful 
In the study of solid riectrical Insulating 
materials. The several tests described 
lire those used In utitulnlng the diitn 
previously reported In Technologic Paper 
No. 210 of the Bureau of Standards en¬ 
titled “Properties of Electrical Insulat¬ 
ing Materials of the Laminated Phenol- 
Methylene Type” The several test ineth 
ods described ure radio-frequency phase 
difference or power loss, dielectric con¬ 
stant and flashover voltage, direct-cur¬ 
rent surfuce resistivity and volume re¬ 
sistivity, tensile strength, modulus of 
elasticity (tensile), proportional limit, 
modulus of rupture, modulus of elasticity 
(transverse), Brlnell hardness, seleru- 
scope hardness, reslstanre to Impact, 
permanent distortion, density, moisture 
absonitlon, machining qualities, thermal 
expansivity, and the effects of heat, acid 
and alkali. 

The methods rad slipsrutus are de¬ 
scribed In some detail first, so that the 
data In Technologic Paper No 218 will 
he definite rad be capable of bring cor¬ 
rectly compared with other data, second, 
so that any of the tests may be repro¬ 
duced by others. 



Freah and burnt matches and ashes 

are all token care of by this holder 


tutors In the development of methods of 
testing besides aiding them to property 
describe and I unwove their products. Urn 
particular receiving sets are referred to 
by arbitrary reference numbers rather 
than hy manufacturer's name rad typ* 
and model numbers. As three circulars 
ure available only In mimeographed 
form, the supply Is limited but copies 
can be obtained hy those directly con¬ 
cerned with the tretlng of receiving sets 
hy addressing request to the Bureau of 
Htsndards. , 

An Indoor Draft for the Kitchen 
Range 

1TII the spfuimtus of the accom¬ 
panying drawing one of the ordi¬ 
nary stove holes In the top of the kitchen 
range may be used to secure an Improved 
draft and a hotter fire. The "hot blast 
feeder, ’ as Its Inventor cnlls It. takes the 
place of the stove lid, and lie emphasises 
that It doesn t occupy any more space 
than n cooking kettle, and Is more orna¬ 
mental 

The Idea of the hot Mast Is to have on 
extremely hot nucleus In the Are, Imme¬ 
diately below the discharge point of the 
apparatus. The fashion In which It 
achieves this la self-explanatory An ad¬ 
ditional function may be got from It 
when slack or powdered coal Is burned. 
The cylinder of the blast out At. around 
the draft tube, may be filled with such 
material and will act as an automatic 
uuxlllury feeder, Insuring a continual 
sutiply of highly combustible fuel at the 
hot spot of the fire This does not, of 
course, replace hand stoking of the stove 
entirely , It Is simply an auxiliary ar¬ 
rangement, looking toward making the 
hot focal point of the fire ev*m hotter 
tbnn It wonld be possible to have It with 
tbe blast alone 


Tents of Radio Receiving Sets 

T HE results of tests of radio receiving 
set* hy th* Bureau of Standards are 
given in a series of Letter Circulars, the 
first raw of which (No, 80) was issued a 
few weeks ago. This poper dealt with 
tests of electron tube sets. The second 
drcuhir of thl* series (No OT) Is now 
ready for distribution and gives the re¬ 
sult* of teats on crystal detector set*. 

It Is believed that the methods fol¬ 
lowed rad th* example* given In these 
report* will be of assistance to mrantac- 
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The driving light that 
stand? thrown, and held, upon an? 
point ot the road or the sorroond- 
ing country 

The Light that Shines Where It 
is Needed 

F lOll <>i*'n or closed curs, tlw driving 
light nlilch «c Illustrate gives 11 cer¬ 
tainty of jn rformuhco und un ease of 
o|M>rallon which, the inunurncturer says, 
cun only lie npprecluted through actual 
use Tlie light Is Instuntl) mtutiilile to 
any point on u sphere, and will niiiuln 
llxed In any position on the rotigliest 
mud The iiiiiiiw for thus moving It la 
the control handle which Is seen pro¬ 
jecting from the frame of the cur toward 
tlie driver The slightest touch u|sin this 
hmdle (Images tlie light from Its nor 
mul position of straight ahead, to the 
tlllch ghlnit perfect tllunilnullon for the 
driver at I ho point where he needs It 
most In lsisslng, while at the same time 
extending to tile approaching car abso¬ 
lute freedom from glare The electric 
switch Is ut the hose of the control han¬ 
dle, In such u position tlmt the thumb 
rests naturally u|sm It In grasping the 
handle, permitting u quickness or turning 
on and uir new r before attained It gives 
u ciiialilnullon of the (qxitllgtit and the 
drltlrg light which should he of the 
greatest value to all wlm are obliged to 
drive extensively at night 


D KTAIIICI) dew rtptlun of the Im 
provetuent In railroad couplings 
patented by Sir H. W llrown of I Jin- 
raster Pn, would lie out of place sn\e 
In a railroad mugtutlne, but u statement 
»t wliul It does nnd In n general wnv 
how It dims It should be of general inter 
cat Beery body who ever rides on a 
sterna truln knows bow the curs bump 
and Jerk In starting, while the slack In 
I lie couplings Is being taken up, und how 
lbo entire train heaves and buckles as 
part) coupling straightens out, takes up 
Its loud, and ghee tlie flrst yank to the 
ear Iwhlnd It Mr Brown would equip 
central longitudinal girders 
running from coupler to 


coupler These frame* would have a cer¬ 
tain amount of play under the car, for 
which tlie inventor has made Ingenious 
provision When the engine gives It* first 
forward Impulse, the flrst coupling would 
go with It, as always, hut Instead of 
bringing the flrst car along, tills would 
merely move the sliding girder-frame for¬ 
ward sufficiently to take up the alack of 
the second coupling With this coupling 
In play, the same thing would happen 
undi r the next car, and the next, and the 
next, nnd none of the car* would trad 
to move forward at all until all the 
couplings were taut Then the rear car 
would get the pull, would have no car 
behind to which to transfer It, and 
would start to roll forward, bringing the 
entire truln Info motion without Jars or 
Jerks. 

A Novel Demonstration 

A N nutnmoMle’s lubrication, In some 
measure at least depends upon 
gravity to make the oil flow over the 
lubricated surfaces, and this Is true of 
ears having the most elaborate force- 
feed oiling In onlv less measure than of 
tliosp relying u|xm the simple splash. 
So when n prospective purchaser lives 
In mountain country, It Is a pertinent 
question for him to ask what effect con- 
ilnual running on heavy grades Is going 



■s and tracks, fat driving and d r ag g ed g eaWe a e 


An Automatic Safety Fender 

TT has long hem contended that the 
I high total of deaths resulting front 
persona’ being struck by automobiles and 
trucks could be materially decreased h? 
the Invention of some sort of fender 
which would keep the victim of the acci¬ 
dent from rolling under the wheels of 
the vehicle In nearly every Instance 
where death has occurred as n result of 
accidents of this nature It baa been due 
to tlie fact thnt the person struck has 
Iwn run over by the wheels before the 
vehicle could he brought to a stop. 

A countless number of safety devices 
has been developed thnt claimed to work 



to have on the lubrication system of 
his cur 

A Hun Francisco agent for one of the 
popular lighter sixes recently staged a 
very clever demonstration covering this 
ground. As our Illustration shows, he 
built n false bottom under the front end 
of Ills car, of suili height as to tilt the 
umihlnt to un ungle of 32 degrees. With 
a steering gear that had been sufficiently 
lumpered with to muke the feat possible, 
he drove this fearfully up-tllted car for 
many days and many miles through the 
streets of Hun Francisco and Ouklund. 
always under Its own power The com 
plete failure of IIh* oiling system to give 
the slightest trouble under this severe 
test Is offered us proof positive that tlie 
cur will get oil wherever It can go In 
California’s mountains. 


to this rad. A recent one Is of unusually 
simple construction, consisting of a 
bumper, a horlxnntul trip bar and on an 
(omutlc tender The trip bar la located 
an inch or two in front of the tender 
when driving, und the Instant the person 
Is struck It releases the tender, which 
drops to the ground and, by poshing Jilin 
along In front of them, prevents the per¬ 
son's bring crushed beneath the wheels. 
It la said to he impossible for the victim 
to get beneath the wheels of the vehicle, 
and the most extensive tests have served 
to bear oot this contention, the tender 
never falling to operate. 

When a body la struck the tender auto¬ 
matically releases and drop* to the 
ground, thus pushing the body ahead of 
the truck and making it Impossible f 
it to get beneath 
vehicle. The r 



with white paint glass enamel, alumi¬ 
num paint, etc. Those tests are of Inter¬ 
est in connection with the question of 
bent radiated from the under ride, of 
roofing material, eta, whan expuaad to 
the sun. Data were given showing that 
a coating of aluminum paint emitted 
only 27 to 90 per cent aa tnoch aa whit* 
paint, glass enamel, or other oonmetalUc 
surfaces. 

The application of this information to 
the painting of radiators for beating 
house* Is obvious. But the gain In beat¬ 
ing, by covering the surface with a nott- 
metalUc paint, In not two to three times 
that of the aluminum paint, as might bo 
Inferred from the above-mentioned data. 
This la owing to the fact that an ordi¬ 
nary steam radiator Is cellular In struc¬ 
ture, which facilitates beating of the air 
by conduction and convection Tha l,eat 
radiated from the si dee la relatively of 
secondary Importance 

Previous publications on this subject 
(Allra, Electrical World, 67, p. 1616. 
June 22, 1611, and Jour Am (toe Heat¬ 
ing and VcntU. Eng., 26, p. 800, 1920) In¬ 
dicate that a radiator coated with alumi¬ 
num paint emits only about 80 per cent 
us much as a radiator which Is enameled 
or covered with a nonrnetalllc paint. 

In other words, we may expect a gain 
of 13 to 20 per cent In beet dissipation 
hy using u nonrnetalllc covering on ordi¬ 
nary house radiators. This Is worth con¬ 
sidering. Tlie noumetalUc coating can be 
painted over the aluminum paint (If the 
radiator happens to have a coat of alu¬ 
minum) which Is a good conductor of 
best and brace does not impede thermal 
conduction through the walls of the 
radiator 

The TaBring Glove 

T he carious glove which we illustrate 
herewith has two ness. The letters 
are marked upon It in the positions of 
one of the standard alphabets wherewith 
deaf-and-dnmb people talk among them¬ 
selves with such incredible speed. One 
learning the alphabet and its use may 
wear the glove tor guidance until be ac¬ 
quires facility; and one who does not 
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expert to learn It, but who must talk 
with a deaf-and-dumb person, mar use 
It a* a cold* ter ha own speech and a 
manna of traaalatloa of what la aald to 
him. The letters are arranged. It will be 
noted. In a manner not entlrelr dlaslm- 
llar to the universal typewriter key¬ 
board. 

A Simple Luggage Carrier 

A N unusually effoctlra luggage carrier 
has Juat ben put out from North 
Tooawanda, N Y. As our photograph 
indicates, without making the modus 
ojarsmM exactly dear, the new carrier 
provides means for strapping with the 
almost security to the running board 
anything of such also that the running 
board win carry It. The means of ac¬ 
complishing this consists In the main of 
s metal atrip, extending ucroas the run¬ 
ning board from the Inside to the out¬ 
ride edge. At the Inside edge It Is se¬ 
curely bolted to the running hoard by 
means of a long bolt and a wing-nut At 
the outside, the weight of the luggage 
which it carries bolds it down. All along 
this atrip there are oblong holes. Into 
any of which the outer strap snaps with 
a snaffle hook. The Inner strap maps 
similarly Into the upper end of the bolt 
member The two straps are then 
brought around over the baggage, drawn 
as taut as may be, and buckled together 
Photographs are shown us of a fuU-atsed 
steamer trunk carried In this Way for 
&000 miles, a suitcase carried 0,000 miles 


warn 


Each Coll a New Fum 


are of standard fuse composition We 
show the fuse with one coll straightened 
out and attached to the binding pent, and 
the others waiting to be used In turn. 

The Afl-Aroond Bend Saw 

A MONG tlie season’s novelties In the 
tool industry Is a portable bund saw 
ter cutting wood and metal, imt out by 
a Wisconsin manufacturer It Is ethlmed 
to be the only portable metal-cutting 
band saw an the market, and the only 
one that Is specially designed for cutting 
both wood und metal The Illustration 
gives a good Idea of the general char¬ 
acter of this saw Special features 
worthy of mention Include bell bearings 
for the saw wheels, with upper wheel 
adjustable by sensitive hand-screw to In¬ 
sure perfect alluement Tension on the 
saw-blade Is controlled by another liand- 
screw, which works against a spring In 
such a way as to obtain uniform and 
cushioned tension. Incidentally, when 
chips and blocks fall between the saw 
and the wheel, this spring Insures that 
they pass harmlessly around the wheel, 
without breaking the raw blade. The 
very efficient guard members swing out 
ward on a hinge, opening the wheels and 
the running blade to Inspection and ad 
Justment. For shaping Jobs of all sorts 
in wood, steel, Iron, aluminum, brass, 
fiber and hard rubber, the makers recom 
mend the machine without reserve. 


v/ comes In for much abuse—both 
verbal and operating—Is the front spring 
shackles. It almost seems as though the 
average driver had no realisation at all 
of the fact that the weight of the entire 
front half of his ear Is suspended from 
the springs by these flour little members. 
But whether he be Inclined to do his 
duty by the shackles or to shirk It, he 
ought to find greater riding comfort with 
the suspension illustrated. This, It will 
be observed, substitutes for the single 
pair of shackles at each end of the spring 
a duplex effect, and It has a little auxll 
lary spring between the two points at 


the latter case, four of the units were 
employed, with single pieces of baggage 
two mem always plenty. In any case, as 
many may be mounted as the exigencies 
of the situation demand, and the baggage 
Is carried with complete security be¬ 
cause, la the words of the manufacturer, 
It becomes ter the time part of the car 



Making the baggage part of the car 

which suspension Is effected. The result 
la claimed to be a vastly better cushion¬ 
ing; and It certainly looks plausible 

New Use for Moose Trap* 

A COORDING to the United States De- 
pertinent of Agriculture, tlie mouse 
trap has a new Govern m ent Job. Find 
tag BngUsfa sparrows, which have been 
committing serious depredations on the 
Immature com end mango beans growing 
la the experimental plats of the Federal 
experiment station at Honolulu, Hawaii, 
too wary to eat poisoned grain, the 
nw»p w» trap was called into service. In 
the com plats, tha traps bro wired to 
partly-eaten ear*. Tor bait a soft ker- 
act Is used. When tbs Urd attempts to 
■ sat the innocent-looking bait, the trigger 
la released and tha ptlterer caught by 
thahaad or neck. Death Is iastaatane- 
cm. Foe the mtmgo beans, the traps are 
also baited with soft com and laid on 
the grand near tha plants. 


The Latest Stream-Lined Car 

F ltOM Berlin, the home of the stream¬ 
lined automobile, there comes forth 


We looks a good deal like (he domicile of 
the old woman who lived In h shoe, until 
ona gets the proper mental and optical 
slant upon It to realise that It la really 
an automobile In keeping with modem 
doctrine that the stream lining of the 
rear la of more vital Importance tliun 
that of the front, the long wedge-shaped 
profile presented hy this ear la the stem, 
tl*e prow is comparatively blunt The 
wlieela seem to be of the conventional 
disk pattern, apparently with no attempt 
to stream lino their profile, which might 
seem a fatal omission Our photographer 
assures us, however, that the weird ve¬ 
hicle has great speed—and, of course, 
that It “has taken years to perfect” 



pound hydraulic testing machine, and de¬ 
scribed In Technological Paper No 238 
of that bureau, nulls made of common 
fireclay tiles twelve Inches long, twelve 
Inches wide and either six, eight or 
twelve Inches thick were tested to tlie 
point of failure These tiles were first 
tested Individually and their strength 


push button control ’ which consists of 
a magnet valve and requires a pilot light 
to be burning constantly 

The electric current Is supplied by a 
four-cell dry battery and a standard 
spark coll. The siwrk plug Is In a cast 
Iron chamber and does not come In con¬ 
tact wltli the flame. If no desired, the 
buttery may lie eliminated by connecting 
the spark coll to a bell-ringing trans¬ 
former of the proper size. 

This gas furnace has many safety fea 
lures. It has no dungeronn pilot light, 
and the products of mmhustlnn are ab¬ 
solutely sealed from the room air, being 
drawn off through a concealed vent pipe 
There Is no danger from explosion, ss 
the construction Is such that It may b« 
deliberately filled with gas and then lg 
nlred without harm or danger This Im¬ 
portant teature Is due to tlie entirely 
open design of liose of the combustion 
chamber The flame cannot he blown out 
hy a down draught or back draught In 
the flue, as It buma w Ithln a cone-shaped 
combustion chninlier and Is, therefore, 
Isolated from any side draughts. The ef 
frets of H bnek draught are cured for by 
l be small safely vent holes In the lower 
jsirtlon. Just helow the flue outlet In 
event of bark draught the “dead air 
seal’ drops slightly, thus uncovering the 
safetv vent holes and allowing the 
bucked up fumes to escape through them 
without smothering tlie flnme Should 
I lie gas lie turned <m deliberately without 



tested about Unit were built with the 
cells of the tile verllriil und the otlsr 
half with them horizontal. A few walls 
of each construction were traled under 
an eccentric loud two Inches off center 
It was found that considerable differ¬ 
ences In the strength of tin tile did not 
have an nppredanle effect on the 
strength of the walls. No relation wus 
found between the ultimate strength and 
the load nt first crack Walls having the 
cells of the tile vertlin) hail on the aver 
age, more than twice the strength of 
those having the cells horizontal Walls 
loaded with an eccentricity of two Inches 
had about one-half the strength of simi¬ 
lar walls axially loaded Apparently this 
ratio Is Independent of the thickness of 
the wall 

An Electrically Lighted Gaa Fur¬ 
nace in the floor 

A N electrically lighted, fully vented 
gas floor-furnace Is now offered, In 
which the entire control and lighting ap- 
paratuta act aa one When the gaa I* 
turned full on, an electrical contact (low 
tension) la formed which gives a spark 
(high tension) In the plug. Lighting la 
thua positive and Instant, without the 
use of pilot or matches. Thla should not 
be confused with the ordinary “electric 


The furnnee Is unusually economical In 
Its o|ieration—high efficiency being ob¬ 
tained by the method of passing the hot 
pises through wide, rihhnn like corruga¬ 
tions Instead of the usual tubes 
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The Motor-Driven Commercial Vehicle 

OadocM br MAJOlt VTOTOB W PAOI, 

Thu department u devoted to the interests of present and prospective owners of motor trucks and delivery wagons. The editor will e nde av or to a n swer any 
question relating to mechanical features, operation and management of commercial motor vehicles 



Electric Track with Novel 
Battery Suspension 

A MONG the season's new offerings Is 
tin electric motor truck In which the 
const ruction him In nniiieroiiii ways been 
simplified to imnnnte eime of «[s rut Ion 
and accessibility of ull of the Important 
unite. The i Inmsis Is designed lie u com 
plefe unit, nllli no purt of It depending 
on tlte body The dash, fenders, vatu, 
etc, arc ln< holed In the chassis price. 
The electric driving motor Is mounted 
under the scat It 1 m hung In u heavy 
crows member, which also nerves as a 
sui>port for the front end of the Isittirj 
The motor In connected to the rear axle 
through n three-joint propeller abaft, 
which Is anpimrted In tho center by a 
self ullnlng lieurlng 

The outMlandlng feature of tho new 
truck la the hnlterv Muspennlon A slid¬ 
ing tray Is provided bj miens of which 
the Imttery trays are mounted In n sin 
gle master tray, which la on rolhra In 
the cradle, and can bo moved, without 
auxiliary apparatus, Into a ixjsltlon where 
all of the cells of the battery can be 
reached for flushing or other attention 
It Is unnecessary to break any electrical 
connections to do this work, and the 
door of the battery hox serves as a lock 
for the sliding trev Means are provided 
for stopping tho tray at the end of Its 
travel, Imt these stops are easily de¬ 
tached when It la necessary to remove 
the entire tray from the truck There¬ 
fore, for complete replacement purposes, 
the battery con be removed easily In 
two sections and a freah battery sub¬ 
stituted The trays and compartments 
will accommodate regular and ovendxe 
batteries for the various models. Any 
standard battery can be Installed, 

It Is dlfllcuH to design a structure suc¬ 
cessfully to carry such a highly concen¬ 
trated load as a lottery For conveni¬ 
ence In manipulation nnd to make all of 
the car platform space available for pay 
loud, this mass should be hung beneeth 
the frame Sutli a construction brings 
the center of gravity of the battery close 
In the ground. With this relationship. It 
Is not possible for the conventional 
springs to function properly In cushion 
Ing the battery and frame against 
shocks, and tbs normal accelerations 
and retaMotlons from a rough road set 
up henv* (dresses, both in the battery and 
In Its tipportlng frame These stresses 
are multiplied many times when tho 
truck backs up against a platform or 
curb. In the new electric this problem Is 
relieved by swinging the battery 


In links to permit movement In the direc¬ 
tion of the motion of the car, and with 
this movement opposed by springs, unite 
distinct from the chassis springs, a eon 
struct list Is obtained which eliminates 
shocks due to this sns]iended weight 
The new electric truck Is unusual In 
other respects, not tho least of width Is 
the fact that It Is put out by n concern 
that has for years munufui tured gaso¬ 
line tracks. The load-carrying elements 
of the chassis are of the same design and 
constructltoi whit h 
have ls»cn tested hy 
years of suceessful 
oia-ruMim of these 
gns-drlven vehicles. 

It Is imssllile to In 
stall a body with 
the platform close 


that the loud con be 
handled easily The 
chassis Is designed 
ns a complete unit, 
with no part of It 
de| saidlng on the 
body. Two brakes Tbe buttery tray 
are provided, the spectlon < 

ordinary service 

foot-brake, and a hand brake for emer¬ 
gencies and for holding the track when 
at rest It Is also possible to reverse 
the motor for emergency braking—a fea¬ 
ture unique to the electric truck. 

A SeU-Contalned Kerosene 
Carburetor 


I England than It Is In this country, a 
It Is necessary to Import the greater par 
of the fuel used In automobiles because 
there are no local sources of supply, If 
one la to except the shale derivative* 
and ben sol, neither of which Is produced 
In sufficient quantities to supply even a 
small part of the demand For that rea¬ 
son, English truck designers continue 
their experiments with devices Intended 
to bum lower grade fuels correa]xiedlng 
to what Is sold In this country as 

g on the 


trated and described in our Bng 
temporary, ffsgtsecrtep The < 
considerably smaller than other 
carburetors and Is self-contained, 
It does not require so-called hots 
exhaust-healed manifolds. The 


carburetor float From the float chamber 
the fuel travels Into n passage In the 
body of the main casting, to which are 
connected a main jet and an auxiliary 
jet The main jet terminates just above 
the level at which the float valve main 
tHlns the oil, but the fluid rises through 
the auxiliary jet Into the bottom of a 
small secondary chamber. Fitting Into 
the sides of this chamber Is a casting, 
the bottom of which is pierced with a 
number of boles, each of which la filled 
hy on asbestos wrick. The lower ends of 
these wicks dip Into the kerosene In the 
secondary chamber 
To start the 
odd condition, tlie carburetor cover is 
removed, by loosening the wing-nut 
which holds It, so that air has free ac¬ 
cess to the Inside of the wick casting A 
high tension spark Is then passed from 
tlie spark plug to a piece of metal sur 
rounding the wick directly beneath the 
plug. This Ignites the wicks, which arc 
allowed to burn for a minute or ao, to 
warat the enuring. Tlie cover la then re¬ 
placed and the engine Is ready to be 
sturted Tlie spark Is again switched on 
nnd the engine cranked round. The oper¬ 
ation of cranking draws air through a 
small plate, which la perforated with 
holes This air Is separated Into two 
nortlons One misses directly down 
through the curved 
pipe und upward 
past the tsid of tho 
main fuel Jet. This 
Is the main vaporis¬ 
ing nlr which draws 
the kerosene out of 
the jet and carries 
It upward In the 
form of mired va¬ 
por and spray 
The other portion 
of the air la led to 
an annular space 
surrounding the 
m for In- wick casting and 

pusses into the Inte¬ 
rior of this casting 
through the numerous small holes drilled 
through Its walla. The presence of this 
air keeps tho wicks burning after they 
have been lighted by the spark. A small 
part of the heated products of combus¬ 
tion passes upward, mixing with the 
pure Incoming air to raise Its tempera¬ 
ture. The major part, however, passes 
out at a very high temperature, meets 
the kerosene spray aa It emerges from 
the jet and completes Its vaporisation. 

A haffie above the Jet assists the mix- 



with the walls at a point where they are 
maintained at a high temperature by the 
hot gas or flame surrounding them. The 
mixture, and the additional air required 
for combustion, are controlled bgr sep¬ 
arate butterfly valves, ao connected that 
a richer mixture la automatically pro¬ 
vided when the engine la "Idling,”., and 
the mixture strength may also be in¬ 
creased above the normal under overload 


It la claimed that the engine can be 
started within a minute or so from cold, 
without the use of gasoline or any means 
of auxiliary hearing. As soon as the en¬ 
gine is firing, tlie spark In the vaporiser 
la switched off, aa the passage of air 
over the wicks Is then sufficient to keep 
them alight Should they be blown out 
by a backfire, or become extinguished 
from any other cause, they eon be In¬ 
stantly reignited hy switching on the 
carburetor spark momentarily When 
the engine has been running long enough 
to heat the water In the radiator appre¬ 
ciably, It may be stopped and restarted 
by ordinary cranking after an Interval 
amounting to as much ns a couple of 
hours, without removing the cover of 
the carburetor 

Crawler-Traction Member for 
Wheeled Tractor 

J UST aa soon as any automotive prod¬ 
uct la marketed In sufficient quantt 
ties so that Its distribution Is general, 
then other manufacturers devise attacb- 


e the 


of tl 


machine or to adapt It for certain work 
that It would not perform so creditably 
by Itself. An attachment that la said 
to double the drawbar pull of a well 
known light tractor of the wheeled type 
that la made In large quantities, operates 
on the “crawler" principle and la de¬ 
signed to replace the traction wheels or 
dlnurily supplied by the manufacturer 


provide much more ground contact than 
wheels and can be used in soft and boggy 
soil where wheels, evan with lugs and 
extension rima, would be at a marked 
disadvantage. Two widths of track are 
avniluhle, nine-tech, for use on hard 
ground, and twelve-inch, tor soft places 
where more ground support Is needed. 
The widest type has pr es se d steel grout- 
era riveted to manganese steel links to 
increase the traction. It la stated that 
the attachment can be Installed In place 
of the wheels In about an boor 


e carburetor In¬ 
cradle take, and Is controlled by an ordinary 
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Recently Patented Inventions 

Brief Descriptions of Newly Invented Mechanical and Electrical Devices , Tools , Farm Implements , Etc. 


3.—WHAT MAY BE PATENTED? 

U NDEB the constitution of (ha United States the Congress hu been given 
power to pro mote the prugnaa of acience and the neefal arte by grant¬ 
ing for limited periods to Inventors the exdtuive right to their dis¬ 
coveries. Accordingly, under our statutes any person who has invented or 
discovered any new and useful set, machine, nuau/aeture, or composition of 
metier may be granted a patent therefor By discevery is meant invention, 
and the term is not used in its generic or broader sense likewise the word 
'art** is given a more limited meaning and in the sense of tha patent law it 
rignifles a process. In all probability the great majority of patents granted 
are for machines or other mechanical structure*. Almost any machine when 
resolved into its component parts comprises a combination of old elements. If 
these old elements are combined In a new way or so si to produce a new or 
better result, the combination presents patentable novelty Just what is a 
“manufacture” In the sense of the patent law is difficult of deinition. Broadly 
speaking, whatever ia made by the hand of man and is neither a machine, nor 
a composition of matter, nor a design. Is a manufacture. The term “compo¬ 
sition of matter” may, according to Walker, be said to cover all composi¬ 
tions of two or mane substances and includes, therefore, all composite articles 
whether they bo results of chemical union or of mechanical mixture, or 
whether they be gases, Baida, powders, or solids. Not only for so-called 
“mechanical inventions” bst aa well for designs may patents be granted 
under our law and the statute provides that any person who has invented any 
MS. origins/ and ornaments/ design for an article of manufacture may obtain 
a monopoly thereof for a United period. Design patents afford protection for 
the esthetic creations of the inventive mind and include a vast array of sub¬ 
ject*. The period of the design patent as distinguished from that of the 
mechanical patent, which la seventeen years, may be three and one-half, seven 
or fourteen yews. 
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cpMtrielad eg to kge» ffca chickens free from 
the s ta mpi ng of ah usesy ben when the 
cUekstva an abaf! 4a. « In tlx early morning 
or on s raiay day. The dsviee is also Tennln 
proof, wsdonwf dggfagt the attsoks of «-«n 
animals. As ttmrnmetism is of knock-down 
font and stay he rsaitily amnmtiind 
nATHING CAP.—L. «nd M. Anna, 89 
& Ufa Bt, Now York, N. T The town- 
ttm rslatca to aape particularly intended for 
no by women bathers, to avoid tbo annoy¬ 
ance oaoaod by wet hair, and to Injury due 
to tbo action of salt water Among tbc ob¬ 
jects to to pro ride tbc wearer with moans 
of today relieved from tbc nnoomfortabla 
pr ese nt s of the cap against the can, doe to 
tension whan 4c cap is expanded beyond its 
normal dee end contracted against the bead 
of the wearer. (Bee Fig. S.) 

OOMB.—B. B. Howaan, Ooloonda, Nor 
Ac objeot of tide invention is to provide 
a comb co nstructi on In snob manner that 
the teeth are easily separable to permit an 
expedUtons and cOdsnt (leaning of the comb. 
It bl also an objeot that the teeth be so 
made that In ease one of them becomes 


bo need to tighten all typos of chains. A 
farther objeot is to provide mesne for tak¬ 
ing np the (lack in chains where it is im- 
i passible to farther tighten the same manu¬ 
ally, and to positively lock the chain In 
tightened or stretched position 

LATHE CENTER.—D* Wrrr K. How- 
ajuj, Box 28, B. F D No. 1, Ridgewood, 
N J The genera) object ie the provision of 
a simple and durable lathe center in which 
the work receiving spindle Is revolubly 
mounted in a hollow body in such a manner 
aa to prevent any play, and providing In con¬ 
junction with the hollow body mesne for 
forcing the means for mounting the work 
receiving spindle out of the body, the work 
receiving spindle being routed on bell bear- 

COMPAB8E8—U Joasaort, 2118 Mar- 
tenae St, Brooklyn, N T Among the objects 
of the inventor is to provide an Instrument 
which may be used for ordinary work in 
the usual manner, but which will embody 
a construction permitting of work or draw 
ings being readily divided into desired pro¬ 
portion, the operator being able to readily 
duplicate t piece of work from one standard 
•eels to another standard scale. 

LEVEL ATTACHMENT—L W Tir- 


METHOD OF CONTINUOUSLY MELT¬ 
ING VITREOUS ENAMELS.—F D Cook, 
Box 460, Washington, Pa. The invention 
elms to provide a method of forming vitreous 
enamels which consists in utilising a melting 
chamber formed to prevent collection of the 
melted enamel in a pool and permit the 
enamel to ran enntinnonaly from the cham¬ 
ber as it melts. In continuously withdrawing 
anil quenching the melted enamel and in con 
trolling the temper store by this process. 

FIRE KINDLER.—J Quiat, 8155 How¬ 
ard St, Detroit Mlcfa Thla invention re¬ 
lates to a device for starting fire* in atovea 
or furnaces win re coal or other solid fuel ia 
employed for heating The object ia to pro¬ 
vide a device adapted to be applied beneath 
tlio Arc grate in the nah reeelver for rapidly 
starting a Are, the lighting unit comprising 
a receptacle and a multiplicity of npetsnd 
lng sheefi of Hqnld abeorhlng material, such 
ns asbestos. Ailed with a suitable oil 

_Machine a snd Mechanical Devices 

PLECTRUM PIANO ACTION —o" 
Cascuotta, 317 F, 27th St. New York, N Y 
An object of the invention is to provide a 
oiaao action capable of being rnhati- 
i conventional r*-—'— — 


Ject being the provision of a eelf-oontainod 
valve, the moving part of which will bo 
fully oonooaled and movable within the 
limits of a easing and nra protected from 
outside influence*, aa well aa from accidental 
blows 

FLUSH TANK VALVE.—S KmerntL, 
333 E. Locust St, Scranton, Pa. The gen¬ 
eral object of the invention ia to provide t 
tank valve adapted to be lifted by a 
pull exerted on a chain or lover The device 
la iharactarised by accuracy of operation 
and the facility with which the partn may be 
produced and aaaeubleil, as well as to obtain 
simplicity and durability of construction. 

PUMP—D H TnoMPSoir, 314 W Locnat 
St, Lodi, Calif Among the objects of this 
invention ie to provide a positive acting, 
continuously operating, combined auction and 
pressure pump having a continuous suction 
and discharge that ia economical, simple 
substantially built Tbc capacity of 
pump will be contingent only upon the pi 
exerted in operating 

FLUSHING VALVE. —W S Wl 
Denver, Uni The Invention has for its 
Joct to provide a valve which oomprte 
piston and a pendant valve movable v 
rally relatively to the platon to fauctla 
n particular manner, an Important resull 
lng that the flow of Aushli— ■ — 
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combustion engine*. Briefly stated the ob- 
Joct is to prov l* 1 an arcrlcrutor for Ford 
mntora bat in* manna whereby the name in 
operated automatically by the depression of I 
either tho dutch nr raveraa pedals, the de¬ 
vice may be applied without elaborately ] 
altering the construction of the engine. 

CLEANING IMPLEMENT —G A 
lioYKU. Iwnnep Mont The aim of thta In I 
\notion In to provide a ih vice partirulariy 
adapted for nee in connection with the clean 
ing of apnrk pings and by means of which I 
nn operator will Is enabled to effectively 
dean all of the porta of tho ping without 
going to the necessity of dln-aanembllng the 
antne The device is extremely simple and 
can bo manufactured lit a nominal figure 

GAS ENGINE —O Nrmoir c/o Dr D 
1* Ti ter. MOOD Irving Pnrk Bhlg„ Chicago, 
ill Among the objects of the invention la 
to provide a simple and eflldent timing menna 
for gas W g lW to A further oblect Is the pro- 
\ Ision of tgggns for drawing a hill charge to 
B point—adjacent the working cylinder by 
menna outside of aald cylinder, and to pro¬ 
vide means for opening and dosing the ports 
of a gas engine in definite relation with each 


type, tho primary object being 
of an engine which will be economical and 
practically without vibration in operation A 
farther object la the provision of an engine, 
tho disposition and operation of certain parts 
of which preclude lcakuge, thus maintaining 
a uniformly high compression at all time*. 

COMBINED ATOMIZER AND VAPOR- 
1SCKR FOR OIL ENGINES.—A a Burra, 
JtW8 H fiftth St, Lot Angeles, Cal. The pur- 
lame of the invention la the provision of a 
combined atomiser wherein the atomised oil 
Is Injected dther Into the vaporised member 
or directly into the cylinder of the engine, ao 
that when darting the engine or running 
under a light load the vaporising member Is 
employed to effect a thorough vaporisation of 
the fuel, while, on the other hand, when the 
englno la heated to effect the flushing of oil, 
as it la Introduced into the cylinder, or when 
the engine is running under heavy load, the 
oil can be ejected directly into the cylinder 
and without contacting with the vaporiser 

TWO STROKE INTERNAL COMBUS¬ 
TION ENGINE.—W I V Wadi, 67 Third 
Ave., St Peters, South Australia, Australia. 
The Invention comprises a two-stroke Inter¬ 
nal eomhnatioa engine for nee with oil, pa¬ 
trol, alcohol, bemsine or other volatile fuel. 
It ta very simple in oooatruetlon and opera¬ 
tion and has no valves other than port 
valves. AU valve operating gears arms!sting of 
cama, camshafts, tappets, tappet rods, roch¬ 
et*. valve guides, valve timing wheels and 
springs have been ellmtsated, it la especially 
adapted for airptsnse, metor ey rise and 


whereby tl 

opened and quickly and tightly 

LIFTING DEVICE .—V G Clot, 811 
W Adams St, Neosho, Missouri. The gen 
eral object of this Invention is to provide 
a lifting device for application to the Ford 
automobile, ao constructed as to be adapted 
for engagement with the front cross member 
of the frame for repairing the steering gear, 
wheels, etrt, or for lifting tbs aide frame 
bars, or the rear end without damaging parta 
of the ear bmty In ths various necess a ry 
operations of repair, 

TIMER.—B. J Lea, c/o Never Break 
Products Co., 8 Hurray St, Bangor, Pa. 
This invention relates to a timer in eluding 
a ring, a contact member endtdihg said 
ring, antifriction means interposed between 
■aid ring and member, a collar carrying the 
ring, a plate carried by the collar and ex¬ 
panding outwardly tharefram, and a spring 
p r essed pin carried on rite outer end of toe 
plate and bearing against the contact mem- 

VBHICLB SHOCK ABSORBER, — O 
Hotter, 862 R College St, Mandrill*, Pa. 
An important object of the Invention la to 
provide* shock absorbe r whtohta ^aapacU ny 

tiwi with toe (rent and tea? to ctaga . which 
may he equally as wall cppUad to various 
types of aatemobOsa la aa s de ot i ve meaner 
and which ao absorb the to n to n due to w 
bound of recoil that Jarring wffl be s ul ri m 
dally sHmUatai, awd eapsoUQy the upward 


the inner tubes 
Ject is to provide a t 
eemMsge functioning 
in the pumping np ol 
ing as s safety valve 


pressure under exoewdve heating 
(Bee Fig. 14 ) 

ATTACHMENT FOB MOTOR VB- 
HICLE&—E. B. PSSSTOS, Mexico, Mis¬ 
souri. The invention relates to the acceler¬ 
ator control of internal oombusdon anginas. 
An objeot Is ths provision of an attachment 
for the accelerator pedal by means of whisk 
Mw operator is able to relieve bis Hot and 
use one of his hand* for opera tins the pedal. 
By this defies ths operatoVmay rm» htofoot 
in cases where it Is desired to lower ths pads! 
for a abort Interval, or may taw tbs adjust¬ 
able hand attachment for maintaining the 
lever in the daairad position for a long parted. 
(Sea Pig. 15.) 

BRAKE-BAND LINING.—B. Bunrouw, 
29 Glencoe Place, Cincinnati, Ohio, The in¬ 
vention relates to a method and manufac¬ 
ture of a funs of brake-band Using soak as 
are employed upon motor vehtdsa or the like. 
The object is ta provide a lining adapted ta 
be associated with any standard flam of 
brake band and mm la a highly adWaat 
manner aa a Matte braUnt medium with a 
relatively long “aarvito Hf*? Th* hniag is 
adapted to b* mad* Without any loan of to* 
triedan material eonsttartiag to* mm. Ota 
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Collec tin g and Omvaying 
Drying 

HmSsi and Ventilating 
Vapor Abeocpdco 


HARNESSING THE ATMOSPHERE 

Air has been put to work in the service of mankind, 
in the same manner Watt conquered steam and 
Edison electricity. 

Wherever men are collectively busy there is an air 
application that spells economy in human energy 
and operating costs. Have you ever thought of har¬ 
nessing air to solve your problem ? 

Today you can call in Sturtevant Engineers on any 
air moving problem leading to conservation of manu¬ 
facturing process, increased quantity and quality of 
output. From the smallest buffing wheel exhaust 
fan to the largest mine ventilating unit, Sturtevant 
equipment is designed to help industries with their 
air problems. 

Bring Your Problem to Sturtevant 


B. F. STURTEVANT COMPANY 


Sole* Engineering Office* 
Atlanta, Ge. Montreal, P. Q. 

Boetoo, Maaa. NawYoric City 

Baftlo.N.T. F hlliMpht. , Pm. 

Chicago, IS. Htt»bw*h,P». 

Oaetaoad. OUo Portland. Of*. 

Cleveland, Ohio *~Wr,N.Y. 

Dalbn. Tax. St. Ionia. Mo. 

Danott. Midi. Sab LakeCby, Utah 

Hartford, Coon. Sw Pranrl . oo, CaL 

laillanair-* 1 - 1 ~* Saatria. Waah. 

Lot Aa S C* Tot ^‘ ° OXUi ° 


Plant* located at 

Hyde Park, Mas*. Framingham, Mass. 


Sturtevant, Wise. 
Berkeley, CaL 


Philadelphia, Pa. 
Galt, Ontario 


Foreign Representative* 

Sturtevant Engineering Co. LttL. London 
Sturtevant Cie . Parle 

American Trading Co. . . Toklo 

American Trading Co. • Shangh ai 
Carton Neill Eng. and Mach. Co, Manila 
Catron Neill 6. Co Ltd. . Honolulu 
H. P Gregory St. Co. Ltd. . Sydney 
Blair, Read ft. Co. Ltd. . Wellington 
W e a aclhoeft and Poor Caracaa 

W ecael h o eft and Poor . . . Bogota 

General Machinery Co. Tampico 

Pedro Martinto lln. 

Companla Italo. Americana de 
importacioo . . Bnenoe Airaa 

A. E. Barker . . . Johann eaburg 
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Crossroads of Conversation 


Could the telephone directory in the hand* of each 
subscriber be revised from hour to hour, there would be 
no need for the information operator. But even during 
its printing and binding, thousands of changes take 
place in the telephone community New subscribers 
are added to the list Old ones move their places of 
business or of residence. 

Though their names are not listed on the directory, 
these subscribers must be connected by the highways of 
speech with all others in the community To supplement 
the printed page, there must be guides at die crossroads 
of conversation 

Such are the information operators, selected for then 1 
task because of quickness and accuracy, courtesy and 
intelligence. At their desks, connected with the switch¬ 
boards in central offices, they relieve the regular opera¬ 
tors from answering thousands of questions about 
telephone numbers that would otherwise impede the 
rendering of service. If they are unnecessarily asked 
for numbers already in the directory, service is retarded. 

"Information’' stands for the most complete utilization 
of telephone facilities. 



“BELL 8YSTEM" 

American Telephone and telegraph Company 
'And Associated Companies 

Omm Polity, On* Sytttm, Vtdvarami Sendee, 
and all dirtcitd towtord Alter Sarwica 


MktAHU&tttiSOHi- 

i.Dw ^wdmaofBPinstmgwt 

Bfl afoovtot.rsslior.rHaiuli 


1 ;-b* ft the prommclaH 


Bjtwmwmmo of sot toj 






The Scientific American Digest 

\a review of the technical and trade press, consisting of 'Attracts 
from leading articles announcing the newest develop* 
menu m industry 'ana engineering 

a rtjtrnat l* too tourett from *MeM tom abotraci* and t m to U d a t are ash feOm 
- abatnu, toe numeral* rrftrrino mpocttod* to tot return, Mother, and pome oerapted 
fry th*i original artieto in oritr toot tom toko wOA for fartitr data mayr^or to too 
\onginalo Other digests opptar in KUetrieal Not**, StrOieo of too vhmtoititmr-orioon 


sro playing sn important part in sntoawtlTS 
■lupment In foreign countries. Bsssarehes 
i the production of fuel here been made 
. low temperature distillation, by the nan 
of bcnaol, by the hydrogenation of naphtha¬ 
lene, by the study of varioua uses for tar 


e treatment of coal with 
talon into liquid produets by the 

_..us process. — Automotive laduttrtot 

40 H pp. 432-86. 

Eocalyptaa Oil as a Motor Faoi has 

—ett experimented with lu Australia. C. M. 
Dyer is said to have demonstrated that it 
be used in petrol engines with efficient 

_is of vaporisation The only dUBeolty 

he bus encountered la that it will not start 
an engine from cold without priming But 
its calorific value Is high Teats made with 
i cars which showed 24 miles to the 
i with gaaolino, showed 28 miles with 


tbs top of the radiator ___.__ 

water from the condenser,— A rtoomMo t lain 
48 13, pp. 681-82. 

i N#w, Uw-Prmin «r *Dmk fr* 
— Tire turn retired a rtry 
able rece p tion at tha bands of IPnoeh m 


miles on eucalyptns oil alone. Eucalyptna 
oil mixes with gasoline, benslne and alcohol 
seta as a decarbonising agent. The 

- difficulty of manufacture on an exten 

give scale would be in securing laborers to 
gather the leaves.— Induitrinl and R no 
Chen, , 10 8 p 807 

Gasoline Blende, listed In the order of I 

pir Importance, are bensnl, kerosene, nl- 
liol and ether, thesn being mixed with the 
gusuliiie in varioua proportions. Since ben 
sol la obtained chiefly aa a by product in 
coke-ovens, distribution centers of benaol 
blended gasoline are to be found exclmdvely 
lu Htlns which support industries requiring 
But os the 


The Annual Sale ef Meter Cara la 
Aastrails now amounts to about 16/W0, 
and since tbs baying capacity of nearly every 
Australian is probably slightly higher than 
that of the average American, the demand 
will grow Oars in Australia 
dally for btudtti 



it is estimated that 76 or 80 per oent of the 
f care sold In Australia are manufac¬ 
tured in the United States or in American 
factories established in Canada. Under the 
stimulus of high tariff duties, body-hullding 
and tire manufacturing have grown to be 
very important industries in Australia. At 
present, Adelaide is the aeat of the motor 
body industry One Adelaide plant alone 


- _Jr bodiaa a year, which 

_ a boot sixty per sent of all the motor 
bodies manufactured in the country Fifty 
per cent of all tha tins and tubas sold in 
Australia are mads there, and half of tha 


bo made of 
E\cn though 
• ' pumlTne 

power, greater economy_ 

belter operation of the engine, so that tha 
total ooat of njieration la lees than with 
gnanllne in spite of the higher price jjor 
gallon All considerations of onst may be 
swept aside If a fuel la superior In starting, 
accelerating and reliability But it has not 
been demonstrated that any blended fuel la 
superior to good gasoline at prevailing 
prices. If gasoline Increases to fifty cent, 
per gallon, sn alcohol ben sol kerosene mix¬ 
ture, high In alcohol, won Id have commercial 
possibilities. Blended fuel is worth perils pa 
two cents more per gallon, hut a price dif¬ 
ferential of three to five cents is not Justified 
by the advantages gained,—Meek. Sngiooer- 
Mp, 46 ilO, pp. 677 78, 

A New Water-Cowling System ter 
Automobile Engines, known as the Lon- 
ergan system, which includes a oondeneer 
for steam formed in the cylinder jacket, a 
novel form of radiator construction, charao- 
tsristleg which an said to prevent injury 
due to freeing, and 
out if frowen up, 


ability tt ..._... __ _ 

severe conditions. Either a pump of 
usual esntrifugal type or thsrmosipboa cir¬ 
culation has been employed. A positive pomp 
is not required. Neither is any pressure 
relief valve needed. Veit systwnkas a tight 
filler cap, and the only opening to lbs at¬ 
mosphere is the treat at the top of the 
denser. Water from the bettem ef 
radiator eaters the cylinder jackets either by 
pomp or tbormoMphoa aetloa, so special 
pomp being employed. The hot water end 


to pern over to the top of tee radiate*, 
re eeadenea tiet sad coding rets place 
t ofjhejMgm gom lTjj te st mte Mte. 1 



United States.—Aster. ModHaiti. 68 13, 


Civil l 

Storing California's Now OiL—Within 
e I net twelve months there have been com 
plated In southern California new oil tanka 
with a combine d capaci ty of 14J100,000 bsr- 

^JS' d otaifi00^0bl!rtm > Thfetoraga 


rale in steel teaks and 2L_ 

concrete-lined, earthen reservoirs. In t 
Ixw Angeles basin, seventy-fire cents per 
barrel may be taken as a fair unit cost for 
1 "’Ing steel storage, and thirty-five easts 
ami for eouerets storage .—Mimin g end 
Inlt, 9 -B, pp. 763-786. 

„ JUsatioo of Mofhano Gw tram Ita- 
hoff Tanks.—Since the time when sludge 
chambers wen first nsed la sewage disposal 
• 'ms been known teat tea warn developed 
■e useful owing to their bite ecu tent of 
methane, mareh gee or fire-damp. The gapee 
bare not bean mud utilised in tee past be¬ 
lt was ooagHend neossssry to build 
roofs shore the water torsi to collect 
. Then bag reoentiy been eoastruotsd 

_to Ruhr coal district tea first Ians 

reani qtgal sewage works with provision for 
•allotting aH tee gwptofiomte. te tee now 

shortterm tolSto wstoe tovSTa^mSte 
opsaisg a fapael ehspod gas hood is ptaMd, 
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fcSStessissSsS 

imJZm w*a only m of the un *p£S 

a i ^ titggiaijaa 

fin to eooplato mtmatiom (in racovd time) of 
Truaoon FWproof Standard BoHdia** hi mi 
I nHiiidog example of Thumb simplified 
InUfin sesvioa/TUs xrrieo U JuOr «- 
pbbsM <• tea rndwtoiy twoohor* eede*. 


Truscon Service 
Meets Any Need 

Truscon Stan 
by Truocon < 
meet every mailer e m e r ge n cy, hilty 
office* located in all principal cities 
have experienced specialists who co¬ 
operate fully, and quote coat and deliv¬ 
ery, on any building enterprise from 
the smallest to the largest structure. 
Truscon Standard Building* are fire¬ 
proof and permanent. Made from 
standard units. 8096 shop fabricated, 
your buildings ere delivered and 
erected quickly We will erect the 
building a detued. You are entirely 
relieved of the arduous details of ordi¬ 
nary building The brochure series 
which we have prepared will show 
you how to simplify every building 


the east of eaustmodns the Imho* tosh 
Plant. In the Bohr the receipts from the 
sal* of the pu covert over half of the total 
of the Imho* tanks .—Rng 


'etot-Reoori, 81 18, pp. 012-14 
A New Method of Meesaring the Flew 
ef Water is Conduits is based on obtain-, 
a record of the chance* of pressure that 


brought to rest 
on the turbine* 

as possible W 

of head, power, etc., hare been 


as to ahnt off tha supply of- 

turbine. Immediately preceding and during 
the closure of the cates and for a short dmo 
afterword there is obtained a record of time 
' of the change* of pre ssu re that 
conduit This record is ob¬ 
tained by means of the Gibson 
which la connected through the 

conduit by a ptesometer opening at_, _ 

venient point upstream from the turbine 

After tho closure, when the dls- 




__ _e tunnel*, 

_ ..f the air by exhaust._ 

t locomotives, (las samples and 
> readings were taken nnd the 
symptoms and physiological effects produoed 
studied Pulse rates and 
were taken, and the de- 
termination* of the carbon monoxhle content 
made It was found that 
nine time of six minute* | 
d the tomprreturn 
114 degrees F, and the relative humidity 
waa ninety per cent Physiological tests 
showed that an exposure of 4% to 8% 1 

atmospheres containing 0 06 ' 
t carbon mom ' 
of flto i 


of tha cab atmosphere twenty to thirty de¬ 
gree*. The results of physiological testa 
over period* of ten minute* showed that the 
——■— j n {],„ cab, m igfat bn severe 
sauec asphyxiation or exhaustion 

.Jin a tea, especially In pawn where 

the engine is stalled. It was found that the 
train airbrake line may be used utn 
of air for breathing purposes for a perl 
tan minutes, nnd in combination witl 
air tanks in the train pipe, acting as a i 
voir, sill aifbrU a supply of pure sir for 
' minutes .—Tkt RaUroai Herald, 27 -8, 


thirty i 
pp. 87- 


dently rigid in itself to move as a single unit 
without distortion among the several parts. 
The main difference in construction details 
between the Japanese and American designr 
lies in the columns, tha connections of the 
a to the columns, and particularly in 

_elements as they occur in the oat'* 

wall* of thg buildings. The spandrel* 
unusually heavy and are fitted with diagonal 
bracing tying them to the columns ' 


between the two. The column splloee are 
excepttonelly heavy and In some casts 
aa tong as a story height As many aa 
spUes pis tea, srith dose to 260 rivets thn 
them In four row*, are fitted on each 
of the column. All these buildings _ 
dad on the sand underlying To Ido. They 
carried on pOe* forty ft sixty feet in 
length. The footings of atone concrete, 
a large amount of (tone irinfordng, 
peered around the heads of the piles 
the Individual column footings are ttet 
■ether hr reinforced 00Derate beams, fen 
la (fiber an eoorftoa* msah with (peat 

gives oo* steal building which measure “ 



St. Louis 

is putting 

Dollars Into Civic Vision 

lLfORE than $450,000,000 will be spent in St Louis 
by private enterprises as a result of the city’s 
expenditure of $87,372,500 for public improvements 
from bond issue funds This typifies the spirit of 
St Louis in which the people are working together for 
the community’s advancement 

The railroads have begun an expansion program of 
$100,000,000 for new terminal facilities 
A new $15,000,000 electric power plant is in progress. 

A $2,500,000 telephone development ta under way. 

Industrial extensions of $35,000,000 have been planned. 

The reconstruction of buildings along widened streets 
and new plazas will total $300,000,000 

This goal was not reached by sitting down and talk¬ 
ing it over The spirit of aggressiveness which is 
pushing St Louis forward inspired the people to get to 
work with collective sincerity They went to the polls 
and rolled up an overwhelming majority for bunds to 
start building a greater St Louis 

It was this same aggressive spirit which recently 
brought about the purchase and equipment of a $200,000 
permanent flying field and financing the world’s 
greatest air meet in St Louis 

If your industrial plant were located in St Louis 
you would share in this program of progress and 
energetic development of the Mid-West metropolis 
St Louis manufacturers ship from the center—not 
the rim. 


St. Louts ts a good cuy to Iwe tn, work tn and play in 


Send for one or both of our illus¬ 
trated booklets, “Industrial St Louis’’ 
or “St Louts —The Home City” 


SM0UIS QIAMMRof COMMERCE 

SlLoulS.U.SA. 






















Big Beams 
and Little Ropes 


Size for size, the wire rope* look like pyjmie* 
beiide the other part* of thi* bid crane, yet 
both are carrying the tame great load—a tug- 
gethon of the giant ttrength that ii twitted 
into Yellow Strand Wire Rope 


Motorist* per equal 

Carry a Baellna Autow 
Hue In vnur ear end T" e m *' 


For heavy duty, and where Hidden ihocke Impoee (real 
strains. be lure lo Install Yellow Strand, the wire rope 
trademarked arith a Hrmmd •/ yrlltm Each Individual 
wire has a breaking strength of 240,000 to 260,000 pounds 


line 'in voiir ear and Thr manufacturers of Yellow Strand are pioneers in 

safeguard your spare ,ho wlrc ™P* Industry and make all sundard trades for 

tire with rowersteel *” purpwce There is a Distributor in every Industrial 

tire with rowersteel dU(riot Write for the name of Ibe one neaM you 


^fellow Strand 

WIRE ROPE 



k STEEL STAMPS 

\ METAL CHECKS > 
S STENCILS^/ 
3 SEALS TlV. 





Maximum Valve Economy 

The reliable, enduring aervice obtained from Jenldna 
Valve* aavea time, trouble, and money for the user*. 
To aecure maximum valve efficiency and economy, use 
“Jenkins” throughout your plant. 

Valves in bronze, iron, and stoel for all requirement* 
At supply houses everywhere 

JENKINS BROS. 

NswYork Boston PhUsOstoMa Cfekaso Mootraal London 

Alwajys marked wi&tta" Diamond’ 

raenkinsValves 

X. X Jr f sincc wee 


Thu two-atrip type of highway la safer ! 
drhlng nt liistht becauae of the plain ilo- 
marratfon of the road —The nigh tooy Mag , 
14 0, p. 10 

Asphaltic Concrete for Bond Founda¬ 
tions.—A study of western construction 
rnoala the fact that dnrin* the last ten 
years grant stride* heve been made In road 
foundation work, particularly through the 
< ttensive usa of the foundation family known 
as “Mack bane” or asphaltic concrete. Up¬ 
ward of 16,000,000 square yards has already 
been lmW and turn proved successful. East 
of the Mississippi, foundations of this "type 
have been need in only a few widely nep- 
. orated places. Asphalt is used as the bind 
in* material In Mack base con at ruction, and 
broken stone or gravel la used mi the aggre¬ 
gate The ductility of this base prevents 
cracking and disintegrating from tbs expan 
Sinn canard by temperature changes- Its 
flexibility assures constant, uniform contact 
with the subgrade and gives to the pavement 
Its maximum bearing and carrying capacity 
' lor the traflie load. It is claimed that the 
reduced ooat of maintenance with this type 
of base is even greater than its other ad 
ventages. Whan depressions occur It la 
unnecessary to remove the entire base to 
repair It—Ass CHtg, 20 8, p. 234 

Industrial Program 
Goa la becoming on increasingly potent 

factor In the baking industry Recant de¬ 
velopments have made the (Hreet-ftred gas 
baking oven a real competitor at the ooal- 
flred oven Coat of fuel 1* not the proper 
basin on which to compare the two kinds of 
baking ovans. That gas-flred ovana am pre¬ 
ferred in spite of a higher fuel coat is demon¬ 
strated by the steady Increase in its popu¬ 
larity among the bakers. In 109a the fimt 
large, continuous, direct-heated gas oven for 
the baking of bread was placed upon the 
market Today, mom than 100 traveling 
plate bread ovens, direct h asted by gas, am 
in operation or In eourae of const ruction in 
Canada and tfaa United States. The weight 
of the dimet gsa-heated oven eai he held 
down tojraatiexlty oos-Aftk that bt the tog 


to practically oos-t 
TVs Manxes i 
tad oa and faeiUtat. 


A Manufacturing 
Interest 


with large plants in New 
England and the Middle 
Weat. and with a lurplui 
of floor apace and equip- 
ment, would give con¬ 
sideration to the manu¬ 
facture of mechanisms or 
devices of metal, prefer¬ 
ably of a patentable 
nature, wherein a large 
volume of trade can be 
established if properly 
handled. 


Addrtu all rtpim tv 

Maasbctafcg hterest 
Box 151 , 3 da*t*k Amariua 
SSI S ri a rf t riy , Bmp M Cfey 
















































Your 

Opportunity! 

to build up a big and profitable 
business for yourself with 

SPRACO 

“ EXTRALITE” 

the apeedieat, lightest, moat effi¬ 
cient one man painting outfit in 
existence. Anyone can quickly 
learn to uae it—on houaes, 
apartments, stores, fences, ga¬ 
rages, small factories, stations, 
hotels, hospitals, etc., etc. Out¬ 
doors or indoors I 

8 TIMES FASTER 

than brush painting. 

Fits any light sochmt. 

Nst wsight 112 lbs. 

Chance for enterprising man to 
enter painting field — underbid 
all comers—make handsome 
profits. Ons good died Job pap* 
fat aqalpmtrt muify. Success 
comes to those who make 
quick, accurate decisions. Get 
In ahead of everybody in your 
locality Don’t delay. Write 


Da*. P-70 

Spray Engineering Co. 


In the nrwip 

work of the bricklayer can r 
prraaeJ In the form of a unit of work— 
brick laid per day—a nnlt of work eaay to 
check and easy to discuss, his production is 
too often mentioned in a deprecatory way 
by those who are dissatisfied with building 
labor in general- Most people fail to remem 
ber that the bricklayer, in common with all 
other craftsmen, now works eight hours a 
day Instead of ten anil that the reconi 
amount of brick laid per dny, which sticks 
in their memories, was probably laid in s 
wall thicker then the walls are built today 
nnd that the thicker the wall the faater the 
brick are laid —Common Brick It/r'i Atm 

Balsam-Wool is a new heat insulator 
which is being used for the construction of 
ice boxee nnd refrigerators, and in tlis build 
iug of comfortable homes. This material 
weighs only three pounds per cubic foot, less 
than half aa much os balsa wood and about 
nne-foorth aa much aa oork. When tested 
for thermal conductivity, balsam wool showed 
the remarkable thermal conductivity of ai 
B.t.u , as against 8-1 for balsa wood, and 
7 4 for fine cork. These latter are the most 
efficient heat Insulators made from wood 
heretofore known. Patents were granted on 
both the product, balsam stool, and the 
process of making it and it is now being 
made in Minnesota. About 2,000,000 square 
fret was used in the construction of homo* 
throughout Minnesota last fall and tha re¬ 
turns coming in from homo owners show that 
the product is saving these homo owners 
from thirty to forty per cent in coal. The 
waste parts of logs are shredded and boiled 
in an alkaline solution to loosen the cement 
Ing material which binds tha wood fibers 
together The fibers are then combed one 
from another in a beating eugtne. Now the 
fibers are rebuilt, but In a different arrange 
meat. First they are fireproofed p re ss ed 
partly dry and blosra against a traveling wire 
screen, where they are mixed with cement 
and cemented, with the fibers projecting In 
nil three dimensions. The fiber sheot Is now 
made op Into a "sandwich*’ with asphalted 
krsft-paper on either side, rolled up sod 
sold. Similar heat insulators are made from 
hair, seaweed, flax straw, waste sugar cane, 
pulp acraanlngs, etc., but none of them, ex 
cept, pcaalbiy, hair la aa best resistant as 
tha new product mads from the fibers of 
coniferous trass. No balsa wood enter* into 
the composition of the balsam wool.—Cham 
tmi Utitil. K«p„ 29 12, pp. 684-38. 

Tha Skoda Work*, which suppUed Aus¬ 
tria with moat of her guns during the war, 
and which occupied a position In Austria 
somewhat analogous to that of the Krupp 
works In (formally, la now situated, owing 
to relocation of national boundaries, in 
Caecbo-Slovakla. Where, before and during 
tha war, these shops were bristling with 
long-range guns, dreadnought turrets and 
other implements of war, today one aaaa the 
oongtroetiem of locomotives, newspaper 
lirruna. milk-separators and similarly peace¬ 
ful and productive work. The great Skoda 
works employs nearly twice as many workers 
sa It did before the war The total yearly 
capacity of the great factory la 818,000 tons, 
which la distributed among such items aa 
cast steal, efoctrfratoal. Ingots and blooms, 
cart lroa, brass, ahunlosca, forgings, car 
wheals and axles, gearings, motor car parts 
and only about 1&00Q b:«a of heavy ord¬ 
nance and ammunition This Item la for tb* 
(small array of Caeebo-SlovaUa and for that 


This unit distributes warm air evenly through¬ 
out any portion of the open area of a building. 
It can be so connected that it acts as e ven¬ 
tilator and atf-conditioner. Ituaea jp d M twtor 

ever steam is not 

Direct Hred Type DF, which bums coid,coke, 
gas or oil. 


This Heater Also Ventilates 

Here is a real operating econony—the Skinner 
Br08. (BaetZ, Patent) Heater IS also a ventilator 
It actually keeps every part of your building at 
a comfortable working temperature and at the 
same time can be used to supply pure fresh air 
in any quantity desired. 

This heater is the pioneer of its type. Its con¬ 
struction is unique—there are no cumbersome 
outside ducts or pipes used to distribute warmed 
air The cost of these fittings is saved—the space 
they occupy can be used to better advantage. 

The heater is very economical—it needs to be 
operated only a few hours morning and after¬ 
noon even during coldest weather. Satisfaction 
guaranteed. 

Read Over These Names of User* 

Among the many users of Skinner Bros. (Baetz; Patent) 
heaters are: Ford Motor Co, Detroit Filtration Plant, 
Lakehurst Naval Hangar, General Motors Co., Federal 
Foundry, American Stove Co., Maxwell Motors Corp., 
St. Louis Independent Packing Co, United Paperboard 
Co, and many others. 


rrftjffiswL"- — gs-isc—** 

SMnnerBros. 

toS HEATING SYSTEM. 
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Heavy Chains Shipped 
Safely in Pioneer Boxes 
✓-- 



T WELVE YEARS AGO the American 
Cham Company, after making thorough 
tests, decided to use Pioneer Boxes for ship¬ 
ping automobile tire chains. 

When new chain products were added it was 
only natural to find out if these new products 
could also be shipped safely m Pioneers. 

In twelve years time the American Chain Com¬ 
pany has never had any trouble due to boat 
breakage. 

Pioneer Wirebound Boxes effect multiple sav¬ 
ings They save lumber and weight Save 
storage sppce. Save time in assembling, pack¬ 
ing and closing. Save time pnd labor m opening 
and unpacking. Save loss and damage claims. 
It may be worth your while for a General Bax 
Engineer to call on you If you cannot use 
Pioneers he will tell you so frankly and may be 
able to help you by suggesting an improv e me n t 
in your present shipping methods. This service 
is free to you. Envolves you in no obligations. 
We make all types of wood boxes and crates m 
general use. Sixteen factories enable us to make 
quickest possible shipments. 

Write today for “General Box Service"—a 
bulletin of information on boxing and crating. 

OXMERA1. BOX OOMFAKY 

40 Wot Ulinoii Stmt, Chicago. DBaoH 


SIXTEEN FACTORIES QIVE YOU CLOSE AT HAND SERVICE: 



of Juaoalovakia. Moot of the o utpu t U tor 1 
, peaceful pu r pose*. -Amor MaokMti, OS 14, 

| pp. 510-24. 

A Cool By-Product* Plant U Mat 

. .voted at Ford, Ontario, which will noant 

from the cool aovonl uocfol atemeat*. FI rot, 
the coke, which will be horned to poirerieed 

form under the power-plant boiler*. Second, 

'■-*-of which about 4,000 foetj 

per ton of coal TMa wtU 


operattooa required in the preparation of the 

hljtli node at eel for motor ear*. Third, eol- 
fatc of ammonia, which la one of the ebaap- 

valnable forma of * 

creosote, a obendeal i 

ibor p r emprarira. Fll 

_me. of which a audi 

twelve aallone 

. „ . . . . tain* all t _ 

I gasoline Sixth, Intel 

.. _re**e — Ca n adian Ufr H 

43-0, p. 26. 

of the Nether!anda are 

making way tor the leaa plctureaque bat 
more dependable Dleael engine. Steam and 

electricity are by no meant a recent develop¬ 

ment for pumping water In that country, but 
the Dleael engine haa the advantagee of in 


_ _. and independence of power 

(apply nnd of power rate*. When ' ‘ 

to fell one doe* not know how h .. 
laet With the ateam plant one la obliged 

to wait tin the water at- ' **—' 

make* pumping necemary 

The oil-engine, on the other hand. 


la poaaibla to hare the pokier leva! eonatandy 
' e right mark. Several doaena of oil- 
_ (a are lu nae in the Netherlands for 
polder drainage, ranging from 20 
horsepower and pumping agatnat a oeau or 
*•-— to mventeen feet Nearly all of thcae 
< are working with centrifugal pumps, 
erne nae the Wuod-aerew pump. To 
i rough comparlaun of wind and engine 
r the old windmill of Stelna drove a 
pmMlrwhcel pump, and to drive the wheel 
wilt n the wind fails, 

"leeel engine i 
Hirer, 1 110, p] 

Tobacco and Mental FJOelewey lg the 
subject of a publication of the Committee to 
Study the Tobacco Problem. The World 


ie nearly erven pound* per capita p*r 
The production of cigarettes bag 
from H-TV *1.000.000 In 1906 to 46,000,- 
000 000 in 1018. Experiments made at the 
1 niiendty of Wisconsin showed that the 
pulse rate is almost invariably accelerated 
after smoking. Muscular control waa lea¬ 
se Tied on an average of 42 per cent. Bai ' 
of addition was increased by 1 pec 


of tobacco la injurious _ 
development and efficiency of tha Immature 
and growing individual, bat no pool five opin¬ 
ion esn be expressed concerning the adult, 
dtbough laboratory - '— *- -* 


.„ effect—Am Jour Pub Health, 

18 0, pp. 783dM 

Steel Furniture for the Home is beta* I 

developed by a New York manufacturer of 
beds. Steel offioe furniture la not new ' ‘ 


lev an aeparate places. They 
or, chiffonier, ehlfforette, c 

‘ snity, bench, ehal ._ 

___dressing table. TV pres¬ 
ent production of these articles 1* 800 ' 
a day, but with the completion of ■ 
plant daring the winter the outfit win be] 
increased ten-fold The material* need * - 
making the furniture consist largely of 


i simulate ha 
of finish, s fa 
r wood fa o 


the baking of « 




On* foatoM of steal 1 
ie nbtapact b aC 
lota teoa tha 
expenatva in scnpgtn and fonbOty 
weight of tha new fn mi turn la tw*lv» 
eant greater than that of bar 
tram An 1U<U« PP- 660-70. - 

turn 

■rasa hag 1 

efad seal* * 



fiURPANKS-MO&SE 

1 ball 

bearthq 

motorsl 



—built by pioneer 
manufacturers of 
ball-bearing mo¬ 
tors with eleven 
years’ successful 
experience. These 
more efficient 
motors lessen fric¬ 
tion losses—re¬ 
duce current con¬ 
sumption —lower 
production costs 


Fairbanks.Morse &C& 
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"Let's Both Go 


When both the Boss and his plant super¬ 
intendent agree that a visit to the Power 
Show will advance their interests mutu¬ 
ally, they manifest the spirit of Progress. 

P OWER 
SHOW 



Dec. 3—8, 1923 

Grand Central Palace, New York 


A ical movement in the modem plant— 
depend* on power unit*. If you know die 
haul, why, when and when of power coats, 
you are in a position to eliminate waste and 
promote efficiency in many ways. 

In addition to the xnpretav* array primary 

E there will be exhibits of stokers, 
fuel and coal handling equipment, 
efractones and refractory cements, 
water purifiers, feed-water heaters, economizers, 
super-heaters, blowers, valves, piping, pipe- 
coverings, steam separators, pumps, etc. 

Each display teBs a graphic story of modem 
ingenuity—which it wiff pay you to know. 

Meet people who DO THINGS! Keep 
posted. Come to die Power Show I 

EL. / .-, 1 .... i. r . «■ . JJ - 

rot jurtner wyormunon aaurem 


without previous extraction by the sul- 

—- process with flirty good results, tod in¬ 
vestigations era under way to tad out if 
palp oun be produced from 

_L lie greatest progre s s in 

tlie improvement of existing method* hss 
boon accomplished ea the remit of Increased 
knowledge ot the chemistry of wood and the 
chemistry of the reaction* which take place 

during cooking.—Industrial sad Bnf Oktm- 

itiry, 16-8, pp. 801-83. 

Indnatrial Motion Pictorss are coming 

' to their own After aeverel years of 


NATIONAL EXPOSITION OF POWER 
ANP MECHANICAL ENGINEERING] 

i■„ Grand Central Palme* New York 


. _ again turning 

motion picture*. If any indnatry ever had 
deserved cheek coming to it, it was this 
e, mushrooming in all direction* nndtr the 
style, “Independent Motion Picture Pro- 
" Anybody with a motion piotnre 


sort Today any uumber of them aond their 

salesmen oat with portable projector* and S 
picture that actually sells the product This 

hnmy machinery or intricate mechanical and 
electrical devices that may be too cumber- 
ime to be easily handled .—A mar InduetruM, 
» i, p. 13, 

The Ford Motor Company and the 
General Motors Corporation, the two out- 
in the motor vehicle Held, 

- _ [Mi June 80, last of $1,161,- 

(112,413 Htrangelj enough, there wn* a dif¬ 
ference of only (33,000,000 in their assets, 

,-.i-- t h # Ford Company These two 

lade in 1822 a trifle more than 
of all the cars and trucks pro- 
the United States. Their balance 
meed in round numbers, the 
Ford, (281,000,000, G M 

__ Inventory Ford. (108.000,- 

000 a U. O, (113,000,0110 Real estate, 
etc., Ford, (221,000.000, G M U, (204,000, 
000 The G M. P capital atock was valued 
Hi about (310,000,000, while that ot the Ford 
Motor Company area vnloed at only (17,000, 
(100 This secum.ilatioii of wealth In two 
decades never hss been approached in indue- 
trinl history —Automotive Industrie*, 48 11, 
pp. 684-311 

Coal Distillation by the Mosddd low 

tempersturs process is s little known but 
i - *- ' as * high heat econ- 

—. ---that has lubriaating 

properties The Musdcki process consists in 
' g, or rather reheating, the tail-end part 
go* that la produced In the dUUUstlon 
_ “ temperature of about 460 de- 


not adversely of set tks si_ 

formation mast bs ao romp l ts hed by 
_* m ss ns , and the shock may bs con¬ 
verted Into another tom ot kinetic energy 
each ss vibration, compressed air, or into 
beat. The solution of tbs spring wheel prob- 
' therefore, resolves itself into a search 
ibetanom or gtrdetnral element* capable 

of transferring kinetic energy into bent by 

" help of friction —Tks Automotive Sagi- 
r, l5 1TB, pp. 288-43. 

Jlrssvss In Bearings for sAdent lubri¬ 

cation is a Question which is bow regarded 
os settled by Dr T XL Stanton, director of 


and chairman of the Lubricating Committee 
of tbs Department of Bchmoa and Indnatrial 
Research. Us states that aa a result of his 
rah, using sn ungraoved Journal and an 

_joved bearing, with castor oil as th# 

lubricant, it waa found that steady condi¬ 
tions could be obtained, but that th* co- 
eOdent ot friction was 10 par cant higher 
than with the grooved surface*, and that 

substituting a grooved journal for the plain 

one did not improve matters. It is dear, 

therefore, that a system of grooving is es¬ 
sential in order to obtain the minimum frie- 


80 10. pp. 888-64. 

Friction and Carrying Capacity of Bon 
id Roller Bearing^ have been t este d^fa 

in conjunction with the United States Navy, 
using a 60.000-pound vertical testing ma¬ 
chine. In making a static friction tsat on a 
” 'waring, two holla wan used with a pair 



_ . which econo¬ 

mise the quantity of coal and gaa that i* 
‘in the dlatillution proas**. The plant 
a in details in accordance to whether 
aw fuel ia coal, lignite or peat, but the 
tie] dements are the same- The Moa- 
proeeas, as used in Poland, la interest- 
o those plants that wish to produce dis- 
ion products from the dry decomposition 
of cool that ere eimilar in properties to tha 
one* that are obtained by the distillation of 
prat It is also interesting to those plants 
that produce metallurgical coke. By this 
process there ire obtained oils and other 
prod nets of distillation of high value and, on 
the other band, a semi-coke that is mixed 
with nnburnt coal.—An. Gss Jour., lip 7, 

pp 128-81 


long and interesting illustra te d _ 

AatoMotive Knffiurer At th* p res e nt time 
the spring wheel 1* seen mainly through the 
inventors. From the dmw- 


it spteifleadona It ta possft 

..personal imprtmkm of the __ 

bnt a* yet non-existent spring wheel Every 
road shock rsprrosnts a certain amour" **' 
ki netic en ergy, which ia th* ordi nary ^ 

tare • trees** which, if they.exceeded — 
elastic limit otto* structure, would petto*- 
neatly deform aad eveotaolly fraatureitc th] 
prevent this from happening, tile ktoati 


seen the movable head of the 
K) and tho upper ball raa* a 
spherical boaring was used When the de- 
load had been applied the lower ball 
drawn forward by n force exerted 
through the spring balance. The smallest 
‘lvialon on the spring balance represented one 
unoe It waa found that the starting frio- 
Inn ia nearly the same for the two siaa* of 
.rooved boll race that were employed, the 
groove having the larger radius giving the 
lower friction vuloe. The ratio of starting 
friction to load Increases slowly aa the load 
sea, then jnuoh more rapidly The 
rise in the friction at greater load* 


on the material of either the 

-For reducing the static frie- 

tlonal reolstanea it ia claimed that oil la of 
little, if any, use upon ball bearings.— 
Aster JfselMaisf, 68 if, pp. BOOM. 

Th* Naw da Lavand Process of contrif- 
rally coating iron pipe eliminates tbs Iron 
i«k* and coni bars, the aond and olny, and 
the hay, straw or shredded wood rope used 
in the old method of easting Iron pipe. In 
the de Lavand process the pipe is coat in a 
.—’ mold, the interior 


in which the iron is distributed n 

_lly against the inner ' 

Th* other is a lougitudinaL _ 

which the mold is drawn back, permitting 
th* end of the spout to deliver mol too metal 
along the inner surface of the revolving mold 


t emerge* from th* sod at 


to compensate for variation. The saving in 
tonnage an a result of foe decr ea sed wall 
thickness ia about 28 per sent Oeatrifi 
east pips Is said to develop a Ugh b 
strength, and to resist a high ‘ 
sure. The patents on to* nan 
controlled by a New York c 

-Suits making east iron pip* art operat- 

_n * royalty bW—tfk* Fsaadry, 6108, 

pp. T27-8L 


a^ttfSSTSaiS-ai-a-® 

creese dor sndatatondfaw of to* aMstaro 
and p ropastlto of atari. X-r y tns psstka of 

ooaflned ta to* rmi g r dh laboratory! Xtisnat 
( 0 *nMnuad *» ft*g* 4*6 





















—and Commercial Lighting is a Specialist’s Job 

qualified illuminating engineer can often add a If this knowledge of commercial illumination can be 

very definite rental aaaet to an office or store applied to the original plan of the whole building it 

building—one which attract* better tenants, enhances may also result in a utilisation of floor-space that 

rental values and diminishes vacancies and the cost increases the total rental. 

of remodeling due to frequent changes. Commercial The West in g h ouse Bureau of Commercial Lighting 

lighting has become a specialist’s job. is well qualified to serve you. You can reach it 

It is an asset that can be emphasised in selling or through any Westinghouse District Office or by 

advertising as much as good beating, ventilating or directing your inquiry to our main offices. East 

elevator service. Pittsburgh, Pa. 
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RADIO TUBES 

The Heart of your Receiving Set 

Si^mK 5 ^^Ai ^ 2 ^s*i»w*£k 

|g££S gpjg|g 

3 Turais«^jg ’ ...JL- » 

■uut8r_- "■■ Egj^ygg 




and we Will tend you free Una S3 page |lf^ fef | 

catalogue of radio aeU and parti. It alio //CSuftf ; j 
contain* explanation of radio term*, IlmJksM I Ry| - 1 

map and hit of broadcasting stations ‘ jBjhf , *£■<*• .i 1 4/1 

and much radio information, including |/^ 

an explanation of successful hook-ups 'gUR* 

^You will be a maxed at thelow prices^ &jaB oJW> 

including tubes, head set, batterles^and^^^"^ 

antenna equipment, as low as $33 SO " ~ 

Thu catalogue contains everything for the expert and amateur. Complete 
•ett and every improved part for building sets, all the meat up-to-date de¬ 
vices—at the lowestpoosibie prices up-ro-oaui oe- 

HwHI q ninw tee MmdUe 

Montpmery Ward b Co u headquarters for Ratfio, selHng everything direct 
Why P*^ Wlhw^W Ward 


By man without the usual "Radio-profits.” Why pay M«w nrhm? Ward 
?^ h ? l* l t he b Sf«? n t the £’“* wlU often Mv * cme^biTBraythmg 

^r.. Flft y Yef.OM Guarantee,—Your Money Back tfYouAri 
Not SaoaOed Write today for your copy of this complete 53-paga Radio Book. 


•.«%- r a eUaaa, teaftwiett 


MontgomryWard c?Ct 

»n.ouwtifaacwHoM»i.Ti>feth.ifa < r t MrM a M . 


Radio Notes 

^ Review and Commentary on the Progrets in This Brandt of 
Rapid Communication 


Maxteaa Broadcasts* Station^-Broad- of the windiags, by the teuSa gtvtn out by 
casting from a 800-watt station, installed by iroa on being magnetlasd, and by the eon 
ill Caseerse t, a local newspaper, wae lnaogu- deneer action between the tetephoo* and the 
tated during the latter part of September It shell of the ear The trouble la largriy ovar- 
is said that this station can transmit to tbe oorne by arranging a coonacthw bats sen the 
southern part of tha United States, Oeatral ear and ground of eoorideraMy lass resist 
Vmenea and Cuba, and it should have an anon than that tfaronsh tbe body between tbe 
important bearing on tbe demand for radio ear and tha finger*, 
i. celling seta throughout Mexico ftaiHi drsnsHr »«> «■■ Dlr aetlan find 

A Variable Lnep la tha form of a ear- Inge--A drooripdon of s means of locating the 
tmn Shude bus made Its appearance Tbe position of a ship at aw by the emission of a 
loop consists of a roller, a curtain support radio “dash" simultaneously with the firing 
ond tbs toms of wire placed on tbs enrtsin of a small diarge in the sea, la contained in 
support. When fully open this loop Is quite tha Proeoediaps of tha Physical Society. A 
lurgc and serves not only for broadcasting station on shore records tha arrival of the 
n ception but for higher wa\e lengths. By radio signal, and also of the explosion wave 
opening tbe shade member more or lean, any at a number of hydrophones suitably disposed 
ikalrcd lnductanoe non be brought into play hi known porithms on the aaa bed. Tbe tines 
fur the active loop, thus making for tha of travel of the explosion wave, and banco 
Itrc a test possible efficiency In a loop receiver the distances from the diarge to each hydro- 
Tlir device is provided with a wall bracket phone, an Indicated by an SHnthoven (el¬ 
and swivel so that it may be pointed In any venometsr photographic recorder Although 
desired direction, or pieced on any door In great accuracy la attainable, for navigational 
the bouse purposes it is sacrificed to speed—it being 

Photoelectric Trl ode*c-Th r*e-el ectrode <’°* lbta *» h * r *??•“«» wBWn » 

vacuum tabes containing vapor of slloyTof I" 11 "* ol h «“ » “H®. {“^s ten minutes 
elkah metals, having low tonbnng potentials "«"*«« her request for . portion 

nnd tho oharnrtmatiM of a photnelrctno cell, i^tkod ha* boen thoroagUy tmted tm 

gi\o remarkable rwultv as detectors with IX) d ?f •"£ ^ b ® fn iotu ^ 

volts on the auntie, according to the Proceed- ««•«• A 9-os. diarge ran be 

»so» of the Immtnte at Radio Engineers. loo *‘J d * l * dlstaura of 40 mllra. In hydro- 
Theio tabes ere at loast three times ea sen paph ioel son ey work tha method has been 
situs ns the usual gas content tube and In JJSjS? awoorasfnlly in fixing accurately the 
ndilitibn are quite sensitive amplifier. The Potion" of oertain bnoya and light Teasels 
plmtoclrctric properties cause thi. tube to X** 0- “ d dl^rtlon 
function quite well with aero plate voltage. ff gact *. hy aandbonka has also been 

In this case the source of energy is probably 

the luminnua nnd non luminous radiation Broad casti ng In Shanghai.—Sava nil 
trout the filament attempts have been made at Shanghai to 

Automatic S O ft Alarm_TV-. establish broadcasting stations, tbs first he¬ 
reto. described in a recent issue of J83X °* tte ®* d, ° (,or I' or «‘4°'' of China. 

pin*® Of tbe crystal In the ship’s ordinary SH on top of 

wireless receiver mid magnifier of tbe re- *r‘" C 

cured Signals, rendering them suitable for * “£j^ r *»»“•»*•» 

3Stl£.SS?S2SJiV£ SSsSTsSb^-h 

™ Thfra anwugeX'to 

reived, while the interval, between the dots "Thk 

action relay “telegraphs and teienbOMS. whether with 

Bag* Pwgwr and the MaeMlUan Kt- wire lines or wlreta£r?£ oallad electric 
peditloBr-—Since MaeMlUan, tha wri - eommunieationa," and another arthde atatoa 
known arctic explorer, went north on hla teat “electric oomaranlmthma shall be oper- 
lirracnt expedition there have been three in- a ted by tee dovarnmeot.” But so keen la 
itancre of radio forgery where some amateur tea local interest in radio that radio broad- 
wite a radio telephone transmitter bae gone easting most soon be in full awing on a 
OB tee air and impersonated MacMillan For satisfactory basil. 

^rm,Xl^ ll an ll ^ K t N to tef'rfS mu" - ‘Wck-Uf.”- 

« rmMpto ot\ 

tnut oorapwnj Jua« at am Rummer Aoma la tUn into oimwndMHfk* nmninm 

the Poeono Mountains, distinctly beard Mao- Snl TWa Ubrota^bortlteraralng a 
Millan broadcast a mratags by voioe. In variathm to rofoSTof \ foX ot hSFoLlJt 
truth and In fact, MaeMlUan has no votes foaV^habte UtetowuXT 
transmitter and mm nothing but rode in JJnJi to the i tH tthm imu V 
sending back hU mrareraT M«kCIlan hag ShTfoSn a ap^tXJtoJS^teS: la^ 
SX ^ D ^^r ^5 to? 1 .Sf «»«1 by a apbwtoal Ism on to a »Sl*rtrI 
. ^P., tr !5P mi f te Li 0 ^ , - t ^ *“* ror, and is redacted through a cyUndrioal 

r a T^ pe ^r.^re^riX. 1 ^^ ^ ° ° t» *• W toihTtao SrSSd 

fort to keep in torn* ulte M aei ttll an , da- 

spite the groat dlstenoea Jnvtdvod. tafiaatad light bau m to moss horWerifvto 

Knocking Note*, and Baikal Dte- 

ckargea in Talcphsnes. The cans, of light entering tea eeTThte, J22TAS* 
knocking noteea in telephoom haa hitherto tea current Bowing through a njSance. pro- 
been attributed to tbe msmbrane bueUteg or during a dmagaot planted wCtetogyhe 
knocking train* tkepote-pteesaaf tea par- .ratted tothsntt ofTpStarra teafmmH- 
menent raxgnet, aewrdmg to IX Bkkr. a fiad to apmate gay asdtaWs ripatrtari fimto- 
Oermaa enginesr That .tha wmrns af tbe TU ribrattng elswwt la daseribad la detail 
knocks is not In tbe diaphragm is shown by in a raeeat lasua «< ktetolioften 
removing the dtephregm ritogsteer, when, ah A- L B M A mo ramsw af 5> ttmtoSs 
though spssehis hot vary fasstty Writ, tea af only P l W M lM r to. fo to WriSytorearo- 
knocks are atffl strongly baud. The Sanaa dnaa sattafiMtor^S«*W*«o anril*. Thates. 


T tetetly hsard. tea of paly IMBMfiy la. j» toreSp- 

'gMBmrnm 
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TUSKA RADIO 



GINGERS, bands, orchestras, speak- 
^ ers, organists, humorists—an un¬ 
limited host of performers are yours to 
command when you own a Tuska 
Radio. A simple adjustment of dials, 
and you can choose between them. 
Dozens of programs are in the air. 
Your Tuska will bring in whichever 
entertainer pleases you best and shut 
out all others. 

Tuska owners are not obliged to 
tinker incessantly and add devices to 
correct construction faults. Their plea¬ 
sure is unmarred by troubles. Every 
Tuska set is finished with exacting care 
by painstaking New England workmen 
—the best that live. Then it is exam¬ 


ined and tested on distant signals by 
inspectors who are keenly critical. 
Both manufacturing and testing are 
under the personal direction of C. D. 
Tuska, a pioneer radio engineer. 

For a dozen years before general 
radio broadcasting began, Tuska-made 
instruments were famous among radio 
experimenters for skillful design, su¬ 
perb workmanship and high efficiency. 
In the past two years the demand for 
Tuska Radio has grown enormously. 
Each set in this increased production 
of to-day is as perfectly built as the 
finest Tuska instrument ever made— 
and yet, the prices are remarkably mod¬ 
erate for high-grade radio receivers. 


Ask any fhrstdass radio star* to show you on* of 
th• models of Tuska Radio, prieod $3$ upward. 


THE C D. TUSKA CO„ Hartford, Conn. 



484 


SCIENTIFIC AMERICAN 


A 


yfaerican Beaut/ 


\ 


Electric 

Soldering 

Iron 



The 

Best Iron 
Made 


Doca the work 
quloker end better. 


For twanty-eijht yctn oar mm* 
and trade mark hare been a guaran¬ 
tee of quality and dependability. 


For soldering all connections, parts, 
etc. Ready for use by attaching to 
any electric light socket. The cost 
of operation is insignificant. 

Many thousands in use by amateurs, 
engineers, manufacturers, telephone 
companies and many others. 


For radio, telephone end 
all light work our latest 
Model No. 3138 is ideal; 
•Iso two larger rises for 
doing heavier work. 


by daalart and 


American Electrical Heater Company 

DETROIT, MICH., U. S. A. 


particular X-ray pattarn aa wall aa a 

particular chemical --fig— wl - r —“ 1 

Ate, 112:18 and 14. 

The SerMtk Treatment f« Steal Rail. 
.. a Usd of heat treatment which permit* 
the prod actios of a wide range of variability 
In tenacity, ductility and hardnro* for any 
e given carbon percentage, rather than by 
variation of the-*— "—’* 


range of physical properties obtained by the 
norWtle proves. la greater than that obtain 
a hi. by varlatlona In the oarbon content. The 
arrangement of the carbon In the iron which 
give* the beat combination of hardneaa and 


■t la, aorbltie atari. The roll* are taken aa 
i.y come from the mill at a temperature 
x>ve the critical range and cooled through 
icb a range of temperature and at ^ 

wed aa .ball arreat and bold the crystu.__ 

nurture at the exact point at which the 
irMtie structure of the carbon and Iron la 
attained. Thla treatment baa been given to 
me and other apodal forging* for year 


lem — IUttieay"£n^<^, 
Dirty Umestone having 
plaint from bloat furnace opal 


With a current of water, the atone enter, a I 
acrubber which la a revolving cylinder thirty 
feet long and fire feet in diameter, driven by 
a motor On the inride of "* *■*" ' 

aerie* of fine riveted to tl 
purpoee of forcing the stou 
dlaeharge end of the acrubber The revolving 
action of the cylinder, throwing 
a tone, tumbling over and oveL. _ 

forced forward, puta all partidei of dirt Into 
■a.pension In the water, and the latter ' 
washed away .—Iron Age, 112 12, p. 780. 


-- .— sub ject of _. 

paper by Alex. It Field, New York research 
metallurgist, which la reviewed In The Iron 

Age. It I. shown that rirronl-*-'— 1 

rhemically with oxygen, nltroge 
in the order given, and is able- 

the embrittling effect of phoephurua In whole 

or In part A relatively email addition of 
rircoulum makes possible the satisfactory 
rolling of steels containing aa high aa ap¬ 
proximately 080 per cant sulfur, which with¬ 
out rireonlum treatment break to pioeoi 
the first turns through the rolls. Plain 

treated with approximately 0.101 
rireonlum exhibit In the bcat-| 


_._range of drawing temperaturea 

between 800* and 460* centigrade. Zirconium 

total oxygon content of deal and 

prevent the occurrence of until - 


nlnm combine* with the nitrogen dissolved in 

molten steel to form a crystalline micro- 

constituent of a bright, lemon-yellow hue, 
which la in large part removed from the atari 
while the latter la atill molten. Zirconium 
forma, with the sulfur content of ited, an 


htgh-solfnr ateela the lut traces of iron nil 
fids.—The Iron Age, m 10, pp. 007-Oa 

Electric Welding of Cast Iron w 

solved in France In 102a Gray Iron el 
are used, which carry a high paro. 
silicon Though, of count, both tl 


r the loan. A proper weld 

_ to r a sufficient length of time, and 

during thla period there la a thorough mix¬ 
ing taking place, doe, no doubt, to gaa ex¬ 
pulsion. The carbon, added aa either graph¬ 
ite or charcoal, quit# easily dissolves In the 
pool of metal because of thla ‘’boiling action," 

and the weld, on cooling, oonririx of gray 

iron. To control the carboa In the liquid 
weld metal, the oast Iron riaetrode la ea 

cased In a mixture eontatntng r — 

ventage of graphite or charcoal 

thickness, either by grooving t 
matin. than hollow for that D 


Quafity Amplification 



MArBafiMaP/CS 


General Radio Co. 

SsteaWSffl! 

ta An. and Wludosc St. 




















































KELLOGG 


HttMO •WtTCHfcOAftD 
» UrPiY COMPANY 

aocMW 


lit!I—mi article* unreliable as n cur In it» 
stainless uud ruatliaa properties ai I | roblbl 
tl»e in price need not be taken to mri only 
ae it ban invariably been found >ur that 
when all the facta respecting the prospertne 
une of the matt rial have been plieel before 
the ateei manufacturer and the nteel nupiilie I 


fectly antaifuetory The raatieaa and stain 
lean propertien of the ateei are to a certain 
extent disturbed by rough machining and It 
in nlanra advisable to Amah with a tine cot 
or better still by grinding Pickling is em 
pi veil for the return nl if the scale after heat 
treatment being preferable to sand blasting 
—Foun try trade Jour 28 d85 pp ldl dO 
Trend of Research In the Non Ferrana 
Metal Industry —The amount of engi 
necring anil atienti&e thought now applied to 
these industni s is pn bably fifty times as 
great as in 11)00 and ten times as groat sa 
in 1012 \ retent survey tcvtuhxi tl t fact 

that oier sixty manufacturers within the 
non ferrous Industries maintained real arch 
departments and labnratnnea in 1020 The 
use of pyrometers is Inci easing rapi 11/ in all 
branches os well as that of tinting iustru 
meets of all sorts—particularly the micro 
scope Well defined standards for products 
are also rapidly making hialway stim dated 
by the splendid work of the Amuriinn 8 piety 
for Testing Matirials and the t 8 Bureau 
of Standards Another indication of the new 
reoearch spirit is the increasing willingniw 
and tven lesire on the part of lnliulual 
companies to exchange informaliol with 
othere end to nmlertske coopers the ri march 
nork —Maetrul end Hag Ckem IB 0 pp 


—hook it to the 
waterpipe 




Doalmra: 

Aik about our 


Mining 

The Soft Coal Loat in Mining equals 
more than one thlrd'of the total according to 
the United Statue Coal Commission aha 
principal causes of these losses are due to 
rual left on the rot f and bottom coal lost 
‘ "■ coal lost under buddings railroads 
lari us coal lost in preparation and 


Moon “Satterlee Antennaless” Ra¬ 
dio will produce wonderful results 
simply connected to a waterpipe. 
No antenna, loop or indoor wire is 
necessary. 

Stations within a conservative 1000 
mile radius are regularly received 
with a non-power loud speaker on 
this set. 

It is the ideal set for use m apart¬ 
ments, automobiles, yachts or rail¬ 
road trains where an antenna is not 
practical. Fxtremcly sensitive, un¬ 
usually selective, yet simple to 
operate. 

Writ* today forourfoldmr 
**California or Nawark '* 

MOON RADIO CORPORATION 

591 Stekway An. Long Uud Gty, N. Y. 
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M any an Obscure Op¬ 
erative is a “Comer” 

because his mind is trained to think 
in a practical way about useful things 

YOU, for example, may get several IDEAS in the course of the day’s work 
Into your head they jump, from none knows where! Just born of your 
habitual alertness ot mind Then—do you let them escape or do you laaso 
them and put them to work for you? 

YOU know that the greatest field of mechanical thought in the world today 
—next to electricity and the simplification of motive power —is the afifihea* 
turn of 

PRESSED METAL 

Whether foreman, machine operative or wide-awake apprentice, you may 
get a “flash" any minute that might add to your bank account and be the 
nucleus of your personal fame in the wide field of succtss through strvtco- 
ablt tdoas 

WE BUY NO PATENTS. DON’T SEND MODELS 

What we want is an IDEA of something new and useful that is now being 
made by casting or other means, or of any other material, and which could 
be made more efficiently and more cheaply by the simple process of stamp¬ 
ing from sheets of steel, brass, copper, aluminum or other practical metal 
THAT is what "Pressed Metal” means 

Pencil tips to auto trucks, battery-boxes to freight cars,are made of PRESSED 
METAL What else can you think of that could be so made with economy 
to the consuming public? 

SELL US A PRACTICAL IDEA 

ot soma now and uacful way lo utilise Prosed Metal ta Ploet of Otktr Mot trim It The Pressed 
Metal Trade Exiension Council will promptly pay car* lor every acceptable snggeeiioa ap 
proved by our Engineering Advisory Board 

Our purpose is serious and constructive and In the public Interest The membership of tbs 
undersigned Council Includes many ot the largest manufacturing concerns in the Untied Stales, 
and I belt objects and plans are broad and businesslike 

We are releasing a surprising volume ot the ki44tn gssiei end proctuol intMignot now bot¬ 
tled up in thousands of ambitious workers 

The FREE Pressed Metal BOOKLET Tells 

HOW TO CAPITALIZE YOUR MECHANICAL TALENT 

or Inventive genius—or maybe just your * good old common senee It tells ell the conditions 
and the amounts to be paid lor the successful ideas, and also bow to protect yourself against 
misappropriation of your creative thoughts by others WRITE TODAY (A post card will 
do but please make it easily legible so it can be properly filed sod acknowledged) Every 
day lost is lost forever SEnB NO MODELS—WE BUY NO PATENT8 Get tbs book 
and sse how Utile we ask of you Addrcm 

PRESSED METAL extension COUNCIL 

27 QUINCY STREET. SUITE 1704, CHICAGO 


Tlw Axiomatic Caxtrifani Pamylag 
Outfit no doubt wiU iwomfoqUa mine 
pumping In the bituminous coal field It is 
■urtiii that an average of about taro Mm 
ot water fa p u mped from tbs unites par too 
ot ooal mimed, white u the am threw ts field 
the ratio la about eleven testa to 6M| in 


centrifugal pumping outfit wsa first soft safer! 
in May, 18&. and tned oat with meow in 
Juns of tbs same yaar Sines that data many 
automatic oeotnfuga) p«wiping outfits hava 
been laid out and ordered and anaw an el 
ready in operation The sew system mikes 
possible remote control of the pomps, re¬ 
lucts labor mats for pomp operation, simpli¬ 
fies keeping a nuns dry daring temporary 
idleness, and in the event of strikes makes 
possible the operation of a large number ot 
inimps with only a «mal] amount ot oom 
Hloual inspection — Cool Ago, 34 11, P- 90S 

Excessive Underground Teaparstarea 
in the mines ot Butte, Montana, the world’s 
largest mining camp, hava'beeo reduced, in 
some instances, aa much as 10 to IS de gr ee s, 
through the application of satatiflo veotila 
don methods, according to Hnltal« aoa Is 
sued by the Bureau of Mines which da- 
eenbes the investigations of two seiantiata of 
the Department of the Interior Lower 
mine workings with rock tampersturea of 
mors than 100 degrees previously unwork 
able have been corrected Into comfortable 
working pieces Butte mining oom panlee now 
believe that in case tbeir ore bodias roach to 
a ieptfa of 6000 feet or over, with rook torn 
perature of 116 to 120 degrees, they will be 
able to obtain for such deep workings an 
atmosphere which will allow safe, comfort 
able and efficient work The mining eom 
paulea of the Butte district have recently 
made great progress in ventilation bettor 
mania. The dust situation has been largely 
eliminated by the adoption of wet drills for 
practically all drilling by the introduction 
of water Hnea for sprinkling to practically 
all working faces tn many mines and by in 
creasing the flow of air to working plaeea 
—The Ast Kino, hoot and Copper Jour 
18 6 pp 8-4 

Carbon Monoxide in Mines, moat in¬ 
sidious and deadly of poisonous gases may 
be detected and means hare been found by 
which it is possible to discover within three 
minutes the extent to which a person has 
boon affected by carbon monoxide gas 
through the extent of poison as tn ration of 
the blopd Formerly it took approximately 
from 24 to 48 boon before diagnosis could 
be mode of such eases either In bospltele or 
in well equipped laboratories with the eerv 
* a well skilled organic chemist The 
effected through a simple end inex 
instrument which may be carried In 


jtandM^are-UgS 

■teateM 



Pdnts Alwdys Pressed] 



Book Shelf Clearing 

■POdtir our ihalva* w* arc 
1 offiemg a number of book* 
many at attractive ditcounti and al 
standard works of reference and 
uxfrkMH Wnta for fat of odea 
and price* We «haB be pad to give 
additional detaik and invite atqugy 
SCIENTIFIC AMERICAN FUB. CO. 

aifinsfver -*• Now Y«rk 
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53 inches of Turkish cigarette satisfaction 

nine new size Pall Malls — 20 forgot 


ferjvurLwatrfh 

-that easy chair hour 
when every man feels 
entitled to life's be& 

Pall Mall Specials 
JOwshe-pUmemi 

change m size mrprice 
^PAIxMAlxftgMta 
{«*#] 



It is rare indeed that the best 
things in life can be purchased on 
a purely bulk value basis Gen¬ 
uine quality is seldom to be 
gauged by the inch, the ounce, 
or by a strict price measure 
Superiority usually comes tn small 
packages 

Yet here is the world’s finest 
cigarette, a blend of the rarest 
and richest Turkish tobaccos, now 
offered to you at a price that 
makes it a great quantity value as 
well as a quality delight 
The new size Pall Mall, in the 
special new package, twenty 


214 -inih cigarettes at 30 c. 
If you have been denying your¬ 
self the treat of real Turkish to¬ 
bacco because of the high cost, 
forget the old price barriers. 
They exist no longer 1 The new 
Pall Malls are economical! 

Try these new size Pall Malls 
tonight, after your evening coffee, 
and revel in a Luxury Hour 
From that time on, Pall Mall 
will be your regular cigarette. 
For Pall Malls—in the special 
new size—arc now as easy to buy 
as they are to smoke The new 
“ Specials” come tn plain ends only. 


20 forgO^ 

WIST OE THE ROCKIES 20fer$5* 




































































































































































































































































































































We Go StraighttoineRpot 
of Tjour Motor Problem/ 


I NVENTORS and manufac¬ 
turer* who have the problem 
of equipping electrically driv¬ 
en appliance* with power units 
are invited to get In touch with 
our engineering department. 
This department is very well 
equipped and ready to help you 
work out the successful appli¬ 
cation of a power unit 


DUMORE fractional hp. 
motors, in all sixes up to W h-p. 
are being used more and more 
as standard equipment on elec¬ 
trically driven tools and appli¬ 
ances. This constantly Increas¬ 
ing demand Is proof of thequality 
of DUMO RE motors The 
use of a motor that you can de¬ 
pend on will help Increase the 
■ale of your own product 


WISCONSIN ELECTRIC COMPANY 

♦666 SUt—tfc Hr—t, lUrt— . W in—to 

DUmorE-MotorS 
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New High Power Ultralens 

MICROSCOPE 


5 


At laat the microscope is within the retch of all -who with £ 
to atudy, observe, and experiment with the vast world of A 
minute object* that are inrWible to the naked ere. A re¬ 
markable scientific diaeovery ha* reduced tne co*t of 
manufactunnj high power naicroacope* from $50 or $60 

to (lightly lea* than $5. For thia amall aura we offer _ 

Ultrajena acopea that hare enormous magnification and ier r— ■i i >i Oem, 
perfect definition. "b FtesU 

■■■gl Magnifiee 225 Diametara of 50,625 
Times Surface Area! 

Under Uhrakne 

£ 


aria in dirty water appear 
u Ilyin* thugs that more 
and reproduce The etude 
oi ibeee liny objacteiaae fee. 
dnatln* as it it lattruotive. 

Ultralans Microscope 
MS-11 ie a Barrel of elm 
pllcity Handsomely fin- 
tebad, compact, cod ac- 
e In focus 8la*e, 


base. A solidly oonstmclad 
Instrument that 1s guana- 
tberight 


The illustration at tCa right 
biects when viewed thru the 
■Ipmsut 
bad by 


Ultralans A 225 d_ 

Bam objectives of 125 sad 325 dlatns 
owners of the Ultnlena Microscope lor j 

Easy to Use 

a* Haw, in the Field, nr In the Scientific Laboratory 
Anyone can use this remarkable microscope Technical 
tralnln* Is not necessary, but atudsnla end professors hi 
science will And the Ultra lens invalnable in their work 


One-Twelfth Uauad Coat! 

Our aim has bam to popularise tha hl*h power micro- 

for only 55. 

Gift 

111 be ear. ammdatsd tkaa u 


id otter you tbs Ultralans Type MS-11 susmrwi 



most of the real rates of tbs product, an* 
raise In a desperate sort at (amble la rate** 
in which he la often loser. 



Isag 


Scientific Apparatus Com. 

Dept. 101 MUtoo, Pa. 


ORDER HERE 

Write for FREE Beok 

rates Com. Drat. M2. Ultra 


“My Psychic Adventures” 

By J. Malcolm Bird, Aaaociatm Editor, Scientific American 


Mr Bird, invited by Conan Doyle 
to aaaume the role of 8heriock 
Holmes, has investigated the 
psychics of London, Pirns, Ber¬ 
lin and the leading mediums of 
the United States. His book 
takes you into all these seance 
chambers and in his pleasing, 
entertaining style describes the 
happenings And in scientific 
fashion it shows you what ia 
fraudulent and what is genuine. 


With Xmas time here, “My 
Psychic Adventures" will make 
an ideal gift for your friends who 
are following the psychic events. 
Bound in green and gold, it offer* 


taining diversion. Order your 
copies on coupon below. If de¬ 
sired we will send book direct 
with your Christmas card en* 


Published by SCIENTIFIC AMERICAN PUB. CO. 


wbolanla market from a railroad terminal, 
tbe mum llne.**Of 

__ __JUTMT *»>•* — “ 

thia district la now t_ 

In New York, however, la __ 

hardly any better, end with little or no hope 
for immediate improvement Taw raflroada 
' re terminal fadlltiee In tbe 
1 moat of the farm produce i 

la broufht to the docks by ___ 

d at auction on tbe docke. Ont of tUa 
re crown mm, strange practices, which to 
aitnoet ineiplalnable. Vot 

---apples, to react tbe moat 

favorable market, must have New York Cen¬ 
tral delivery, while barreled apples moot 
come in by the Erie. One remit ie that if a 
buyer wishes both boxed and barrels' 
he ban to buy at two docks some 
epart and pay two doilvery diaries, 

Such a condition of affairs. It wi 

pear, is not exceptions! the oonntry_ 

few lento cities have taken steps to modern¬ 
ise their marketing and distribution fedlitiea, 

hut nutgroern methods still t. 

our bin for necewrftioe. 

Another evil which the Ot___ 

of great importance la the growing tendency 
on the part of manufacturers ot food and 
other products to extend tbe scope of thefr 
activities beyond die field of manufacture 
end to engage in distribution. A few years 
ago the manufacturer dealt only with tha 
wholesaler, who attended to the distribution 
at his products. Today the manufacturer 


t by their mutual exchange. From the 
mil point of both producer and conanaier 
a city market Is a failure. The producer 
nelly does not care to turn retailer, and 
when he does, he demand* a premium over 
market price for hie mode because they ere 
"fresh from the farm.” Tha truth I. that In 


The famous orchards of the East, which 


getie in eras tin* a market for their product 
"’estern apple* era preferred in New Jersey 
the borne product although Jersey apples 


grown, because of well advertised exodlen 
dee. end Oregon prance are sold in Cell- 
forala for the earn* reason. It la one of the 
strange phenomena of this age of advertising 
that products which hove been certs' ■ ” 
way sround the world era often prefer 
' rttsr ones which may ha had rlrht at 
Wa might 


. wrong tl 

be corrected. But the whole picture pre¬ 

sented by this report is that of a mad 
scramble for material* end markets in which 
many groups, some of which have opposite 
engaged. It ie a ease of every 
•elf ami charge it to the oon- 


iutercsta, a 


tern la In such a state of experimentation 
that it would bo difficult to say lust what 
ought or ought not be don*. Many of our 
newest institutions fur distribution, although 
they have achieved great financial s o n o MS , 
apparently are chiefly valuable as expert- 


marksts, cooperative markets and like insti¬ 
tutions sack have prints of merit, but their 
effect on the problem of efflriest distribution* 
“ - whole is doubtful. 



snrs tTtzvsrjsa 
sas ajjg« , g&saaa 

is nhtaiiwi amirates as tto n^m ri 

ioa^ tetewSagds v s ^ mi u t Utts riSL 
store Idea, however, is the growing »—■‘--mj 



every 171.6 famines a Shoe store, for every 
OSLO families a dry goods store, sad for 
•very 687JS families a hardware store. 


ibsist on the patronage let 
metier of fact they don’t si 
of failures annually help tt 


he consumer para, hero as always. 

The municipal market has been widely 
-jralded a* tbe Instrument which would 
Anally bring tbe producer and e 


by formers, but by speculators, either openly 
— through eome subterfuge. The final argu- 
mt against the city market ia that even If 


aide gardening space within 


only a fraction of tha foodstugs oonsumed in 
them cities. New York City is unusually 
well situated as to the proximity of gnat 
arses suitable for gardening, and yet it would 
be possible to raise only about five par cent 
the dty on this 


Tim Commission considers tbst one of tbs 
really promising experiments looking toward 

**■-efficient distribution of eassntial 

■ la the farmers’ cooperative 
* is sweeping the country A 


whole chapter of the report ia derated to 

‘—“*■**-'-’piled by the Bureau 

. -ln UrfS, *721,088,- 

680 worth of farm products were sold 

""-rngh cooperative organisations of farmers 

that 7.0 p«r cent of all tbe farms In tbe 


country mad* sales through si 

Hons. Purchases through tae N_ 

ticne in 1010 were *84,61 M0B. No at- 

figures ere evajlable since that date, hot It ia 
safe to say them probably have been more 
titan doubted since then. 

The chief hope ia them < 
that they an centralising, ta 


grade their prodnete before sending them ta 

-. —• tea, era making long stride. 

rdisatioB offarra products. By 

---ttroll lug storage fsdlttia* they 

prevent dranptng of large gaanttttea at • 
product on the market at tarn time, a peso 
^. ~ 
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Worn Out -Just rubbed in air 


A chunk of fire strokes the night sky and is gone Where? 
Swallowed by Friction Literally burned to nothingness, actu¬ 
ally worn out of existence, simply by rubbing the air 
That’s all a "shooting star” is A mass of mostly mineral sub¬ 
stance, flung from some whirling body of the skies, hurtling 
through the airless voids of the jniverse, until it happens to fly 
into the layer of air which surrounds our earth 
Just rubbing the atmosphere kindles the blazing ball you see, 
the "shooting star ’ The friction of just moving through the 
air is what utterly consumes it 

Anything which moves, however fast or slowly, even in the thin 


invisible air, or on finest lubricating oils is inevitably subject 
to the wear of motion 

It is motion, as you know, which wears your motor car How 
long your automobile will last, how smooth running and quiet 
you can keep it depends then upon how well y m are permitted 
to compensate for the wear that must follow motion 
You are sure there will be wear from motion To enable you to 
offset the chief effects of this certain wear make sure the prin¬ 
cipal revolving parts are mounted on bearings which can be 
adjusted The basic principle of anti friction bearing adjust 
ability is embodied in Timken 7 apered Roller Bearings The 
Timken Rou er Bearing Co Canton Ohio 


TIMKEN 

T a p • r 0 d 

ROLLER BEARINGS 


• 1M*S» SWT SS 0* CM*. O 


r 1 


‘**** 1 ^ 7 






<S The BIGGEST ofa\l Christmas Gifts> 

diotaV 


Radiola V 

Radio Ttccitvr uit/j ihru tubes (nun 
sen vet o/ amplification) Easy to b> 
stall, and child s play to operate 
Eituipped with Radiotron dry battery 
tunes and Loudspeaker 
$142 $0 

When you buy vacuum 
tubes, be sure they are 
marked * 

RADIOTRON 

and bear the trademark i 


Send for the free booklet 

that describe * every Radiola 


RADIO CORPORATION OF AMERICA\ 
Dept 2081 (AddreM office naarmc you.) 
Planar aend me you* tree Radio Booklet. 


TMAS gavfe life the idea! A new loudspeaker with 
Vr 1 the] adiolaV—instead of the headphones! Greater value 
than ever -and twice the fun! Tune in—and everybody listen! 

A Radioh V—powerful and sensitive long distance receiver— 
is the Ch istmas present the whole family wants. Grandpa 
want* it. Father wants it. Mary wants the dance music from 
the big cit es. John wants the sports news as it comes from the 
field. Everybody wants it all —news—lectures—plays—fine 
classical n usic—operas—church sermons and bedtime stories. 
Everythin \ from everywhere! Radiola V gets it all, from 
hundreds!-sometimes thousands—of miles away. 

Thire are 20,000 satisfied users of the Radiola V 


Radio Corporation of America 


Kiadiola 
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nmRIAL AGRICULTURAL RESEARCH 
INST! rtTTF LIBRARY 






